


The Journal of Pediatrics 


VoL. 54 


JANUARY, 1959 No. 1 


THE ANTIBIOTIC PROPHYLAXIS OF BACTERIAL COMPLICATIONS 
OF MEASLES 


SAMUEL KaARELITz, M.D., AND HENRy D. ISENBERG, M.S., 
WITH THE ASSISTANCE OF 
STANLEY B. GirreLson, M.D., AND MAXWELL STILLERMAN, M.D. 
New Hype Park, N. Y. 


[" HAS been reported by several in- 
vestigators' that sulfadiazine, sul- 
fathiazole, penicillin of various types, 
and chlortetracyeline given prophy- 
lactically and/or therapeutically sue- 
cessfully controlled the bacterial com- 
plications of measles. 

The from the Willard 
Parker Hospital were concerned with 
controlled groups of infants and chil- 


reports* ° 


dren of comparable ages and socio- 
economic background for each anti- 
biotie tried. The results 
were shown to be of a high order of 
reliability by statistical analysis of 
the clinical data. 

The most extensive experience with 
antibiotic bacterial 
complications in measles stems from 


favorable 


prophylaxis of 


the practicing physicians who order 
antibioties for 
tinue the drugs when the signs of 
measles manifest. The low 
mortality from measles and the closing 
of most of the communicable disease 


fevers and who con- 


become 
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cin 


hospitals are the best evidences of the 
success of gamma globulin prophylaxis 
and of 
treatment of the bacterial complica- 


antibiotic prophylaxis and 
tions of measles. 

Weinstein® studied the question of 
the use of antibiotic prophylaxis in 
particularly in children 
home. As a result he 


measles, 
treated at 
warned against the use of antibioties 
in uncomplicated measles. Ile stressed 
that 
antibiotics 


three important points: first, 
prophylaxis with various 
did not the 


bronchopneumonia or otitis media; 


prevent appearance ot 
second, that during rubeola the bae- 
teria involved in the secondary infee- 
tions that occurred despite chemopro- 
phylaxis differed from those recovered 
from untreated patients; and third, 
that the 
treatment of secondary infections that 


**superinfection’’ followed 

developed during measles. 
While the difference in the 

reported by Weinstein and those of 


results 


Karelitz and associates seemed explic- 
able on epidemiologic grounds, further 
investigation indicated. A 
study was undertaken, therefore, to 


seemed 
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attempt to resolve this question of 


antibiotic prophylaxis of bacterial 


complications of measles 


PATIENTS AND METILODS 


Members of the pediatric staff of 
the Long Island Jewish Hospital lo 


cated in a community of residents of 
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blood and was transported to the 
laboratory. The broth then served as 
inoculum for blood agar plates, Staph- 
vlococeus 110 agar, eosin-methylene 
blue agar, mitis-salivarius agar and 
thioglyveollate broth. All bacteria were 
identified according to the tenets of 
Immunochemical 


Bergey’s Manual 


TABLE I. Tyre AND DURATION OF ANTIBIOTIC TREATMENT 


PATIENTS 

ANTIBLOTI TOTAI l 2 
Penicillin 73/18 Is 2 7 
Ervthromvein 26/25 l 
retraeveline 12/14 l 
Chloromveetin O/3 

Novobioein L/0 

Total indicates number of patients The 
lenominator, those hospitalized All patients 
single Benzethacil injections The remaining 


cept 9 who received procaine penicillin injectix 
monly recommended therapeutic doses 

the middle socioeconomic group, living 
in detached homes, supplied the home 
patients. The children admitted to 
the Queens General Hospital eonstitu 

ted the controls. These children were 
rene rally of a lower socioeconomic 
haeckground. The patients were ob 
served during the fall, winter, and 
spring of 1956, 1957, and 1958 by 
their private doctors and by the pedi- 
atric staff at the hospital. Reeords 
were kept of the elinieal course of the 
complieations and of the type, dosage, 
and duration of treatment (Table 1 

A nose and throat culture was made 
at the first visit and within 2 to 10 
days, usually 3 to 4, after all signs 
of measles had disappeared, when the 
patient seemed completely recovered, 
Additional eultures were made if a 
complication set in. The nasopharyn 
geal swabs were immersed immediately 
into 5 ml. of Eugon broth,* which 


contained 0.1 ml. of defibrinated horse 


*Baltimore Biological Laboratory 


ns 


NUMBER OF DAYS 


MORE 
4 5 6 7 THAN 7 
2 12/3 Is/4 9/3 3/2 4/4 
g/9 5/5 7/3 2/1 2/3 
) 7/1 1/1 2/0 1/3 0/9 
o/l 0O/] 0/1 
1/0 


numerator represents patients at home, the 


treated with penicillin for one day represent 


antibiotics were administered by mouth ex- 
All antibiotics were administered in com- 


methods were emploved when required 
for final identification. Bacteriophage 
tvping of staphylococci was carried 
out according to the teehnique de- 
vised by Blair and Carr.. Antibiotic 
sensitivity tests were performed with 
antibiotic impregnated paper dises. 
Erythromycin and  phenoxymethy! 
penicillin were supplied to the phy 
sicians, if they chose to treat with 
these antibiotics, but they were not 
restricted as to the choice of anti- 


bioties. 
RESULTS 
Two hundred and fifty-one patients 
with rubeola were observed, 173 at 
home and 78 at the Queens General 
Hospital. 


Hospital Pati nts. 


talized children, 31 had complications, 


Of the 78 hospi 


6 of which were nonbacterial enceph- 
alopathies (Table I1). These patients 
were admitted to the hospital pri- 


marily because they were quite sick 


and because many of them already had 
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complications, particularly —tracheo- 


bronchitis, pneumonia, and enceph- 
alitis. Only two of these children 
had antibiotic prophylaxis at home 


and both were admitted with asthma. 
Seventy-six patients had taken no anti- 
biotics prophylactically before admis- 
sion to the hospital. 


TABLE II, 


BACTERIAL COMPLICATIONS OF 


MEASLES 3 


Sinee this child’s tempera- 


18 days 


tal day. 
had 


and improvement was not noted until 


ture not dropped for 
antibiotic therapy was directed at the 
the 


present 


meningitis 
than 


meningeal infection, 


may have been earlier 


the fifth hospital day. 


The complications of the hospital- 


COMPLICATIONS OF MEASLES 


PROPHYLAXIS 


HOME HOSPITAL 
Cervical adenitis 0 0 l 
Asthma 0 0 2 1 
Bronchitis l 2 0 
Meningitis 0 0 1 
Otitis media catarrhal 
acute | 4 8 » 
Pneumonia l 6 1d 
Tonsillitis 0 » 0 
Laryngotracheobronchitis 0 0 3 
14 Is 2 23 
Encephalitis 0 0 6 


Pneumonia confirmed by x-ray 


in hospital patients 


MEASLES ACCORDING TO TREATMENT 


AND COMPLICATION 


HOME 


TABLE IIT. DISTRIBUTION oF PATIENTS WITH 

NO 

Total 173 
Complications 32 
No complications 141 
Eneephalitis 0 
Treated prophylactically 88 
Complications 14 
No prophylaxis 85 
Complications 18 


While in the hospital, a total of 51 
patients received antibiotic therapy, 
26 without and 25 with complications. 


All 


biotie therapy 


with or without anti- 
did not acquire 
None of the 26 


without 


recovered 
and 
additional infections. 
admitted 
eation but who were given antibioties 


who were compli- 
prophylactically developed secondary 
infection. One possible exception was 
a child who was admitted as having 
and have in- 


fluenzal meningitis on the fifth hospi- 


measles was found to 





HOSPITAL 
PER CENT NO. PER CENT 

100 78 100 
18.5 25 32 
81.5 49 60 

0 6 8 
100 26 100 
15.9 2 S 
100 52 100 

. ] » 93 44 » 


ized children were: 15 eases of pneu- 


monia, 3 of laryngotracheobronchitis, 
only 2 of otitis media, and possibly 
the (Table IT). 


All responded to antibioties, of which 


one with meningitis 
ervthromycin was the most commonly 


used, 


Home Patients. 
six of the 173 patients observed at 


One hundred and 


home received antibiotic therapy, 88 
prophylactically and 18 therapeuti- 
eally only (Table III). 


Fourteen of 
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the SS developed complications (1 
pneumonia, 1 bronehitis, and 12 otitis 
media) 1 to 11 days after the anti- 
bioties had been discontinued, none 
during prophylaxis (Table IV). Of 
the 18 who developed complications 
but did not have prophylaxis, 6 had 
pneumonia and 8 had otitis media. 
Eneephalitis was seen only in hospi 


talized patients. 


raBLe IV TiMeE RELATION OF ANTIBIOTIC 
in Ho 


DAYS AFTER 


patients probably lies in the socio- 
economic variations of the two groups. 
The children admitted to the Queens 
General Hospital were generally of 
the younger age group (Fig. 1). The 
greatest incidence was below 3 years 
of age, a period in whieh compliea- 
tions are particularly common. The 
vreatest incidence of measles in the 


home group was between 4+ and 10 


PROPHYLAXIS VERSUS ONSET OF COMPLICATION 
ME CASES 


ANTIBIOTIC 
PROPHYLACTIC 
CASH ANTIBIOTIC COMPLICA PROPHYLAXIS COMPLICATION THERAPY 
NO. DISCONTINUED rioN DRUG DOSAGE DAYS DRUG DOSAGE DAYS 
s 2 O.M.C.A,. Py. 250 t.i.d. S Te. 200 q-i.d. 4 
28 3 O.M.C.A. E. 500/d. i Benzethacil 300 t.i.d. 3 
9 ; O.M.C.A, EK. 25 mg./kg./d. ' Py. 250 t.i.d. 3 
131 11 O.M.C.A. Te. 125 mg. t.i.d. 3 Pv. 125 mg. t.i.d. 5 
209 7 O.M.C.A. Te. 125 mg. t.i.d. ! Benzethaecil 800,000 
1.M. l 
2 | O.M.C.A., Sulfa 0.5 gm. t.i.d. 2 Benzethacil 1,200,000 
1.M. l 
242 { O.M.C.A, Py. 250 t.i.d. 1 Py. 250 t.i.d. 4 
243 i) O.M.C.A. Py. 250 t.i.d. 5 Gantriecillin 250 t.i.d. 5 
258 5 O.M.C.A. Py. 250 t.i.d. 7 Mysteelin 125 q.i.d. 5 
263 5 O.M.C.A. Pv. 125 t.i.d. 6 Benzethacil 900,000 
I.M ] 
67 i) O.M.C.A, Pv. 125 t.i.d. 5 Py. 125 t.i.d. $ 
2ST ! O.M.C.A, KE. t.i.d. 6 Py. 250 t.i.d. 4 
16 ; Bronchitis Te. 125 q.i.d, 4 Ek. 200 t.i.d. 5 
Y51 j Pneumonia Benzethacil 900,000 EK, 200 t.i.d. 
I.M. l C, 259 t.i.d. 5 
O.M.C.A Otitis media catarrhal acute 
ry Phenoxymethyl! penicillin (mg.) 
Ie Erythromycin 
Te Te tr rcycline . 
r Penicillin 
c Chloramphenicol 


Thus, 14, or 15.9 per cent of 8&8 
children observed at home who were 
given prophylaxis developed eompli- 
cations, as compared to 18, or 21.2 per 
eent, of the 85 untreated home pa- 
tients. The complication rate of the 
hospitalized was considerably higher: 
32 per cent among those who did not 
have prophylaxis and only 8 per cent 


who did (Table III 


DISCUSSION 


Explanation for the differences ob- 


served in the home and _ hospitalized 


-vears. While complications are prev- 
alent at this age, they are neither 
as frequent nor as serious as in the 
younger age group. The complication 
rate (Fig. 2, Table IIIT) among pa- 
tients treated at home was 18.5 per 
eent, which is relatively high, but 
this compares favorably with the inei- 
dence of 32 per cent among the hospi- 
talized children. The latter is also 
high and may be explained by the 
fact that many of the patients were 
admitted because of complications and 
inadequate home-care facilities. <A 
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; 
striking illustration of the difference 
in the patients from varying economic 
, background was the fact that 88, or 


51 per cent, of the children at home 


received antibiotics prophylactically. 
Only 2 


prophylaxis prior to admission to the 


of the 78 patients received 






















were successfully treated with peni- 
cillin, and that 4 of the 9 had peni- 
cillin as prophylaxis, while 3 had been 
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on erythromyein and 2 on tetracyeline 
Neither large dosage nor prolonged 
for suecess- 


treatment were necessary 


ful results. None of the complications 
required more than 5 days of treat- 


ment and 3 were treated successfully 


with a single injection of benzethacil. 


hospital. Thus it is unlikely that the eomplica- 
AGE DISTRIBUTION OF MEASLES CASES 
IN HOMES AND HOSPITALS 
‘ma Manes Saas Zee ais dea Wa, ee BO, See) ee ee ee ee 
30} o- ——0 HOSPITAL 
78 Cases 
25} o—— HOME 
173 Cases 
NO. 20) 
OF 
CASES {5+ 





a ee 


8 9 0 I 


123 4 5 67 i213 14 
AGE IN YEARS 
Fig. 1 
AGE DISTRIBUTION OF 
BACTERIAL COMPLICATIONS OF MEASLES 
¢ L T T T T T T T T T T T T T } 
o 3 o=-0 HOSPITAL © 
- ér 25 Cases 1 
L TTA o— HOME j 
eB ah 32 Coses 
= 5+ \ ~ 
4+ \ Z| 
1 3r 4 
Oo 2r ‘ , » 
N Ib — | 
s = a ae ee ee ee es ee ee 
FP zeeteevFevwvtertezea a 
AGE IN YEARS 
Fig. 2. 

Table IV, a survey of the 14 pa-_ tions were caused by bacteria made 
tients who developed complications resistant to the common antibiotics 
after prophylactic antibiotics were used in prophylaxis. Neither did we 
withdrawn, reveals the interesting fact encounter a single instance of  bac- 
that 9 of the bacterial complications terial complications which could be 


ascribed to the bacteria implicated in 
“superinfection.” It note- 
worthy that the otitis media was very 


is also 








. - _ _ x a. i. 7 
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mild in all but one instance and re- 
sponded promptly. 

Of the 18 
group who had not received prophy- 


children in the home 
laxis but who did develop compliea- 
tions, 6 had pneumonia, as did 15 of 
admitted to the 
prophylaxis. In 


those hospital also 


without antibiotie 
contrast only one of those given anti- 
biotie prophylaxis at home developed 
this complication. 

The higher incidence of pneumonia 
in the very young admitted to the 
Queens General Hospital is representa- 
tive of experience in similar groups 


in Manchester,’ in Paris,?° and in New 
York." 


ology has been studied, it has been 


Wherever measles epidemi- 


found that its incidence is highest in 
the very young of the lower socio- 
economie group and that the compli- 
cation rate is greater in this same 


group and mirrors its’ incidence. 
Pneumonia’? may reach a level of 40 
to 60 per cent in those 1 year of age 
or younger. Similarly, the observa- 
tion that complications are less fre- 
quent in the older group is corrobo- 
incidence of 


rated as is the lower 


measles in the 10- to 15-vear-age 
group.’ 

Since Weinstein® did not indicate 
the age group of his patients, com- 
parison of his and our data must be 
limited to those eriteria which may 
not be dependent on age distribution. 
It would seem to be a prerequisite for 
any comparative evaluation that simi- 
lar age groups as well as similar socio- 
economic groups be considered. 

The distribution of bacteria in the 
patients is 


nasopharynx of measles 


summarized in Table V. The usual 
pathogens, i.e., beta hemolytie strepto- 


eoeel, Diplo occus pre umoniae, Hae- 
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mophilus influenzae, did not vary ap- 
preciably. 

It is noteworthy that while the pa- 
tient with H. 
was in the hospital, a nontypable //. 
3 differ- 


influenzae meningitis 
influenzae was isolated from 
ent individuals in the same pediatric 
ward. The ready appearance of the 
gram-positive bacteria in the naso- 
pharynx of treated patients suggests 
that the microflora returns to normal 
during the convalescent stage of the 
disease. Comparison of Table V with 


the chart on the duration of antibiotic 


TABLE VI. BACTERIOPHAGE STRAINS OF 


STAPHYLOCOCCUS AUREUS 

Group 1 
9 7 
52, 52, A, 79 } 
29, 52 1 
29, 42D l 
52, 52A 1 
Total 13 

Group Il 
SA, 3B, 3¢ 34 
sA, 3C, 55 ] 
Total 35 

Groups I and II 
52, 3A, 3B, 3C 1 
29, 52A, 3C 1 
29, 3A 2 
79, 5A 1 
52A, 42D, 55 ] 
79, 3¢ ] 
Total 7 
Groups I and III 

79, 42D, 7 Total 3 

Group III 
42B, 80, 81 7 
VA4, 80, 81 1 
= 4, 70, ‘4 47¢ l 
42E, VA4 l 
7, 42E, 73 l 
70, 77, 42B ] 
47, 53 ] 
70, VA4, 47C ] 
Total 14 

Totals 
Typable 72 
Not typable 59 
Coagulase negative 18 
Hospital 48 
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indieates that Kleb- 
Candida al- 


bicans, and other microorganisms as- 


Table I 


siella Sp., Proteus Sp., 


therapy 


sociated with complications of anti- 
biotic therapy did not establish them- 
selves as predominating organisms nor 
did their presence result in elinieally 
manifest complications. The complete 


absence of Pseudomonas aeruginosa 
from the nasopharynx of treated pa- 


tients underlines this observation. 
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antibiotie resistant organisms and the 
appearance of strains with so-called 
epidemiological characteristics,  sus- 
pect of initiating 
Table VI summarizes the strains of 
staphylococei encountered, while Table 
VII reflects the distribution of these 
treated, not 


“superinfection.” 


bacteria amon g the 
treated, complicated, and not compli- 
cated members comprising the home 


group. 


rasbLe VII. fue DISTRIBUTION OF STAPHYLOCOCCUS AUREUS STRAINS IN PATIENTS OF THE 


Hom! 


Group 


BEFORE AND AFTER 


BEFORE ONLY AFTER ONLY BEFORE AFTER 
SENSI RESIST SENSI RESIST SENSI RESIST SENSI RESIST 
YP rivet ANT rivt ANT rivt ANT rive ANT 
Treated Noncomplicated 
Ni ; 0 2 » 6 l 5 0 
tA, 3B, 36 | 0 0 0 5 2 3 0 
#2 B, SO, 8] “ TD “ 0 0 » 0 4 
3, VA4 iD ] 0 ”? 0 0 a l 
a». S2A. 79 ] rT) 0 0 0 0 l 0 
ht] l 0 “ “ 0 l 2» 0 
rotal 6 | 2 + 1] 6 11 5 
Treated Complicated 
NT it i l 0 ] 0 ] 0 
a. ah a ] 0 8 ] 0 0 DD “ 
53. VA4 0 0 0 ] 0 a 0 0 
1? B, SO, SI Tt rT) ” ] a l 0 l 
Tota! l ( } l ] l l 
Vontreated Uncomplicated 
N1 ] 0 | 0 6 0 3 l 
SA, BB, 36 0 0 ; 0 2 0 2 0 
53, VA4 ) a TD a 0 hl 0 24 
bt | i i i) tl 2 i ‘) i 
12B, SO, SI 0 ] 0 v0 l v 
rotal l l 4 0 10 ] ) 4 
Nontreated Complicated 
NT DD 0 a 0 1 i) 0 
79, 42D, 7 D 0 0 1 0 i) 0 0 
SPA 0 0 ] 0 1 0 0 0 
7, 42E, 42D 0 0 0 0 a 0 0 1 
WR, 80, 81 0 0 0 0 0 0 0 1 
SA, BR, 38C l 0 1 0 1 0 1 0 
Total 1 0 2 1 2 ) ) 2 


Since Staphylococcus aureus repre- 
sented the largest group of potentially 
dangerous bacteria eneountered, fur- 
undertaken with 
attention 


ther studies were 


these organisms. Special 


was directed toward the emergence of 


An inerease in staphylococci from 6 
to 16 oceurred after treatment in the 
patients at home. In the same group, 
in individuals receiving no treatment 
the number of staphylococci rose from 
11 to 19. In the patients treated in 
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the hospital, staphylococci were re- 
eovered from 3 patients at the onset 
of rubeola and from 7 during the con- 
valescent period. 

No single phage pattern predomi- 
nated in the home group. The hospi- 
tal group was not available for exami- 
nation by this procedure. Changes in 
patterns in individuals did oeeur. 
Thus, for example, in one patient one 
strain (3A, 3B, 3C) recovered at the 
onset of measles yielded to a resistant 
53, VA4 strain during treatment. 
During convaleseence, the original 
strain recolonized the nasopharynx. 

It is of interest to note that the 
nursery epidemic strain 80/81 was en- 
countered 10 times in patients resi- 
dent in private homes. It was isolated 
3 times from patients who did not 
receive any antibioties. 

Escherichia coli followed a similar 
pattern. Its incidence increased from 
2 to 6 in the treated patients with 
complications and from 2 to 5 in the 
treated individuals without complica- 
tions. 

Thus, our group varied extensively 
from that of Weinstein.* Staphylo- 
eoeei and E. coli were observed more 
frequently in our treated groups, 
while H. influenzae, ete., were not 
prominent. This may be due to the 
relative infrequeney of these bacteria 
in the environment of our patients at 
the time of investigation. 

The main thesis postulated by Wein- 
stein is basically correct. It has been 
shown repeatedly that indiscriminate, 
inadequate antibiotic treatment re- 
sults in the emergence of resistant 
strains as well as of ‘‘superinfection.’’ 
Nevertheless, it is extremely important 
to evaluate possible consequences of 
omission of therapy and compare that 
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COMPLICATIONS OF MEASLES 9 





to the problem of complications with 


resistant baeteria or ‘‘superinfee- 


tions.’’ Some diseases are treated pro- 
phylactieally beeause it is clear that 
the recurrence of infection is more 
serious than the consequences of the 
use of prophylaxis. Rheumatie fever 
and eystie fibrosis are but two exam- 
ples. Few of us choose to give anti- 
bioties prophylactically in measles as 
a routine procedure in all groups and 
in all ages. Furthermore, we recog- 
nize that prophylaxis with gamma 
globulin is generally preferred. There 
are, however, distinet indications for 
antibiotic prophylaxis among several 
categories after measles has appeared; 
namely, infants under 3 years of age, 
children or adults who are ill with 
pulmonary infections, such as tubereu- 
losis, chronie bronchitis, eystie fibrosis, 
patients with otitis media, sinusitis, 
rheumatic fever or other serious 
eardiorespiratory illness. It is also 
probably safer to give antibiotie pro- 
phylaxis to older individuals and to 
pregnant women with measles. 


SUMMARY AND CONCLUSIONS 


1. Antibioties (most commonly peni- 
cillin or erythromyein) were given as 
prophylaxis at home to &8 children 
with measles and at the Queens Gen- 
eral Hospital to 24, without the de- 
velopment of unusual complications 
or ‘‘superinfections.’”’ 

2. All 14 who developed complica- 
tions following prophylaxis at home 
did so within 1 to 11 days after the 
drugs were discontinued. None treated 
in the hospital developed complica- 
tions while there. 

3. All of the complications, those 
treated at home as well as_ those 
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treated in the hospital, responded to 
the same or similar common antibioties 
used in prophylaxis, even though more 
coagulase-positive staphvlococei were 
encountered 
4. Bacteria 


other than Staphylo« occus au- 


eausing ‘‘superinfec- 


tion”’ 
reus were encountered in the labora- 
tory, but only one questionable in- 
stance of elinieal disease due to such 
organisms was observed. 


5. The age groups in the hospital 


were predominantly under 3 vears 


while those treated at home were pre 
dominantly of the early sehool vears 
6. In general, the children who had 


prophylactic antibiotics fared better 


than those who did not. 


7. Selected patients, those very 


voung, those infirm, and those for 


whom the complication in’ measles 
might be a threat, should reeeive anti- 
biotic prophylaxis if they have not had 
gamma globulin prophylaxis. 

8. Comparative studies for this and 
similar problems require comparable 


groups as to age and socioeconomic 


environment, as well as knowledge 


of the microbiological milieu of the 


particular area at the time. 
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OF THE NEWBORN INFANT 


FROZEN SECTIONS OF THE CorD AS AN Alp TO EARLY DETECTION 


Kurt BentrscHKek, M.D.,.* AND Stewart H. Cuirrorp, M.D.** 
Boston, Mass. 


ACTERIAL contamination of the 

amniotie eavity has long been 
recognized as a potential source of 
fetal infection. Evidence for this is 
the finding of established pneumonia 
in some stillborn infants or of bron- 
chopneumonia in newborn infants 
dying during the first day of life. 
Often the history may reveal associ- 
ated prolonged rupture of the fetal 
membranes or prolonged labor. The 
presence of intact membranes does 
not necessarily prevent intrauterine 
infeetion.!. Neither does the presence 
of prolonged rupture of placental 
membranes per se result in an in- 
fected fetus. For these reasons, it 
has been desirable to find a practical 
method of diagnosing intrauterine 
infection shortly after birth in order 
that immediate treatment may be 
instituted to prevent or control the 
development of septicemia, jaundice, 
severe pneumonia, meningitis? and 
other complications. Retrospectively, 
it is often regretted that the fetus 
was not treated through antibioties 
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administered to the mother. How- 
ever, since there are no reliable 
methods of diagnosing the fetus that 
is being infected prior to birth, anti- 
bioties would have to be administered 
far in exeess of the actual ineidence 
MeCredie Smith and 


associates*’ have used maternal py- 


of infection. 


rexia and persistent fetal tachyeardia 
as an index of fetal infection. Blanc* 
has advocated diagnosis by smears of 
the fetal surface of the placenta and 
gastric aspirations. In our hands, 
the histologic examination of frozen 
sections of umbilical cords has proved 
itself to be a rapid and accurate 
method of identifying infants exposed 
to infection in utero. It is for this 
reason that this method is presented 
to the reader. 


METHOD 


A three centimeter piece of umbili- 
eal cord is cut out of the mid-portion 
of the umbilical cord in eases in 
which the obstetrician or pediatrician 
suspects infection of the newborn 
infant on grounds such as premature 
rupture of the membranes, prolonged 
labor, respiratory distress, opacifica- 
tion of the fetal surface of the pla- 
centa, or unexplained neonatal jaun- 
diee. This section is placed in a test 
tube with approximately 10 ml. of 
10 per cent Formalin and brought to 
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a boil over a Bunsen burner. The 
boiling of the gelatinous tissue en- 
hanees the ability to section the cord 
and it renders staining more per- 
manent, 

The fixed segment of cord is then 
placed in eold water and a frozen 
8-124 with 


section is prepared at 


a conventional frozen section mi- 


ecrotome using CO.. The sections are 
floated onto a eold water bath and 


transferred onto clean glass slides by 


eo, 
* 
Va 3 


Fig. 1 Portion of umbilical vein showing 
phonuclear leukocytes between muscle fibers 
lumen (RLIH S58-2505, frozen section 


a pointed glass rod The tissue see- 
tion is then stained by any method 
with which the pathologist is familiar. 

In our hands, the following proce- 
dure has worked most efficiently: 
One drop of Paragon Multiple Stain 
for Frozen Sections* is used to cover 


*Paragon C. & C. Co., Ine 2540 Belmont 
\venue New York & N 
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the entire tissue section. Immediately 
after all of the tissue is covered, the 
section is floated onto fresh water. 
This removes the excess of stain. 
Then the section, having become con- 
siderably stiffer by the staining, is 
again placed onto a glass slide by 
manipulation with the pointed glass 
rod and differentiation and removal 
of exeess staining is accomplished 
First, 


with aleohol and dioxane. 


several drops of 95 per cent alcohol 


WY 


infiltration of muscular wall with polymor- 
At right, margination of leukocytes in vein 


Paragon X80.) 


are placed immediately on the tissue 
and then, by tipping, they are drained 
off. Care must be taken that the 
tissue does not float off the glass slide 
which can usually be prevented by 
affixing it to the slide with gentle 
pressure with the glass rod. The 
destaining and differentiating with 
continued 


95 per eent aleohol is 
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several times (3 to 4) until no more 
dye can be seen to drain from the 
tissue. This procedure can be ac- 
celerated by gentle tapping of the 
tissue with the glass rod while im- 
mersed in aleohol. After destaining, 
two baths of dioxane are given to 
remove all aleohol and water. During 
the initial covering with dioxane, the 
tissue has the tendency to float off 
because of the different surface 
qualities of this solvent. With a little 
practice and the glass rod, this is 
readily prevented. Immediately after 
the final wash with dioxane, the 
excess fluid is drained and one drop 
of mounting balsam is placed over 
the tissue and a small cover slip ap- 
plied. The section is a permanent 
one and may be prepared in 3 to 5 
minutes. 
INTERPRETATION 

Fetal infection is indicated by the 
microscopic finding of inflammation 
of the wall of the umbilical vein. The 
vein is readily identified as being 
generally larger and having a wall 
of more loosely arranged muscle 
bundles. The first sign of leukoeytic 
response to infection is the margina- 
tion of leukocytes at the intima. 
Subsequently, there is insidious in- 
filtration of the vein wall by poly- 
morphonuclear leukocytes. These 
cellular elements stain blue in this 
preparation. The muscle is eosin- 
ophilic, and the polymorphonuclear 
leukocytes are most apparent in the 
spaces between muscle bundles (Fig. 
1). At a later stage, the inflamma- 
tory cells migrate into Wharton’s 
jelly, surround the vein and arteries, 
and may reach the surface of the 


eord. Often, bacteria (cocci or rods) 
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may be identified in the small folds 
on the surface of the cord. On ocea- 
sion this diagnostic aid has also first 
ealled attention to congenital anom- 
alies in the infant by the identifica- 
tion of the lack of one umbilical 
artery.‘ 
DISCUSSION 

We have employed the technique 
deseribed for over two years with 
continued suecess. In our hands, it 
has been more satisfactory than other 
methods deseribed. The incidence ot 
umbilical vasculitis is considerably 
greater than the incidence of clini 
cally evident neonatal infection. In 
1,300 consecutive deliveries whose 
placentas were examined macroscopi 
eally and microscopically, the inci- 
denee of vasculitis was 10 per cent 
and chorioamnionitis was found in 
12.7 per cent of the cases. This com- 
pares with figures previously pub- 
lished,*;* but it does not indicate 
active infection of the infant. 

Inflammation of the umbilical 
vessels as diagnosed by this method 
has been employed as a guide to 
treatment when respiratory difficul- 
ties are present in the newborn infant 
or when other circumstances demand 
immediate decision whether or not an 
infant has aequired a bacterial in- 
fection in utero. There is no good 
evidence that routine treatment of all 
infants delivered after prolonged 
rupture of membranes or having 
umbilical phlebitis is desirable. East- 
man® has recently commented on this 
and has pointed out that more data 
are necessary regarding intrauterine 
infection. 

At this point, it may be mentioned 


that no knowledge exists whether it 
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is bacterial toxins or pH changes in 
the amniotic fluid’® that are responsi- 
ble for the umbilical inflammation. 
Our studies on placentas and new- 
born infant autopsies establish, how- 
ever, that fatal 
infeetion which is aequired in utero 


neonatal bacterial 
is always accompanied by inflamma- 
tion of the amniotie sae. Moreover, 
the examination of twin placentas 
and umbilical cord shows that for all 
practical purposes this infection is 
an ascending one since it is invariably 
the amniotic sae of the first-born twin 
that is infected. It seems reasonable 
to conclude, therefore, that the identi- 
fication of umbilical vasculitis may 
be of substantial help in the diagnosis 
and treatment of bacterial infections 
of the newborn infant. 

In contrast to bacterial infections, 
our experience to date indicates that 
in certain viral infections of the fetus 
inflammation of the umbilieal eord 
and ehorion does not occur." This 
point has occasionally been of assist 


ance in differential diagnosis. 


CASE HISTORIES ILLUSTRATING 
BACTERIAL INFECTION OF THE FETUS 


Case 34024.—The mother of this 
patient was a 32-year-old gravida ii, 
para i who had been under treatment 
as an infertility problem for 10 years 
before her first pregnaney in 1953. 
This pregnancy resulted in the birth 
of a normal infant in the forty-first 
week of gestation. The present preg 
naney began 14 months later and was 
uneventful, save for a short period 
of bleeding in the second trimester 
treated by Stilbestrol, until the thirty- 
fifth week when labor began spon- 
taneously. The mother had been in 
excellent health right up to the un- 
explained onset of labor. The patient 
was admitted direetly to the delivery 
floor in aetive labor but with unrup- 
tured membranes and gave birth to 
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a 4 pound, 1134 ounce boy two hours 
from the onset of labor. 

At birth, the baby was in poor 
condition, limp and cyanotic; he was 
resuscitated after suctioning and 
positive pressure oxygen administra- 
tion. An expiratory grunt and 
sternal retraction were present from 
the first and progressed into the typi- 
cal hyaline membrane syndrome. The 
infant showed marked generalized 
edema of its body and eord, also 
scattered petechial hemorrhages in 
the skin. The respiratory syndrome 
improved by the fourth day at which 
time the infant had lost 17 ounces in 
weight. 

Clinical jaundice was noted at 12 
hours of age; on the second day the 
direet bilirubin was 2.5 and the in- 
direct Ss me. per eent. \ No blood 
incompatibility was demonstrated; 
the mother was group A, Rh _ posi- 
tive.) On the fourth day, the hemo- 
globin was 18.8 Gm., direct bilirubin 
1.5 mg., and indirect 18.5. The fifth 
day indirect bilirubin was 18.5, the 
sixth day 23.75 mg.. and on the 
seventh day it was 10.0 mg. No ex- 
change transfusion was given. (There 
have been no neurological sequelae. ) 

Early on the third day the pathol- 
ogy department reported that cord 
(Figs. 2 and 3) showed 
marked arteritis and phlebitis, cho- 
rioamnionitis end foeal bacterial 
colonies in the amnion, presumably 
Blane imprints showed 
organisms also presumed to be strep- 
Placental cultures showed 
Staphylococcus albus, nonhemolytie. 
Chloromyeetin and penicillin were 
immediately started and continued 
for seven days, and the infant made 
an uneventful recovery. 


sections 


st reptocoeci. 


toes CCl, 


Comment.—This was one of the 
early cases that stimulated our inter- 
est in the information suggesting 
fetal infeetion that can be gained 
from cord examinations. Using our 
present frozen section technique, the 


key information is being given the 


obstetricians and pediatricians within 
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epithelium (arrows) (BLiH S 55-1444, H&E 450. 
Fig. 3.—Portion of wall of umbilical vein of same case as Fig. 2 showing dense 


S 55-1444, H&E x100.) 
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Fig. 2 Surface of amnion showing two large colonies of cocci in the defective amnionic 
50.) 


infiltrs 
of vein wall with polymorphonuclear leukocytes and massive margination in lumen BI 
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hours of birth. In the ease just re- 
ported, the inflammation of the artery 
and veins plus some thromboses were 
sufficient to explain the intrauterine 
asphyxia. We explain the high 
bilirubin as presumably due to infee- 
tion. 

Case 60921.—This mother was a 36- 
year-old primigravida, first seen at 27 
weeks of gestation. Clinical pelvime- 
try showed a narrow arch and in- 
ternal transverse diameter; roentgen 
examination showed an _ android 
pelvis (probably inadequate for the 
vaginal delivery of an 8 pound infant 
and borderline for a smaller infant). 
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form a cesarean section. No antibio- 
ties were given. On admission, the 
fetal activity was normal and the 
fetal heart 144. For 48 hours after 
admission, there was no labor and 
the fetal heart continued normal. 
Fifty hours after admission, the fetal 
heart became irregular, indistinct, 
and then completely disappeared. 
Five hours later, the patient devel- 
oped chills, a fever of 102° F., and 
a foul discharge; Achromycin was 
started. Sixty-two hours after ad- 
mission, an extraperitoneal cesarean 
section was performed resulting in 
the delivery of a 7 pound macerated 
female infant. 





Fig. 4 Surface of amnion in a stillborn 
erated, At arrows many i 
layer of the amnion (BLIH A 58-71 1000.) 


At 38 weeks, the head had not en- 
gaged. At 40 weeks, the patient was 
admitted when she reported for the 
first time that her membranes had 
ruptured five days previously. The 
head was not engaged. It was elected 
to await the onset of labor and if no 
progress was made in 6 hours to per- 


infant. Amnion epithelium is partially degen- 


clusters of cocci are seen on the surface and in the superficial 


The patient had an afebrile conva- 
leseence complicated by several days 
of severe depression with marked 
guilt feelings from which she ap- 
parently recovered. 

The placenta showed marked cho- 
rioamnionitis with massive growth of 
eoeci (Fig. 4). Cultures from the 
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placenta after it reached the labora- 
tory showed nonhemolytie Staphy- 
lococcus albus, as did postpartum 
eultures from the cervix and uterus. 
However, cultures taken immediately 
after delivery from both the infant’s 
throat and from the membrane sur- 
face of the placenta near the origin 
of the cord revealed pure cultures of 
Streptococcus viridans. 

Postmortem examination of the 
infant showed moderately advanced 
maceration. There were no anomalies 
and the organs were approximately 
normal in size. Large numbers of 
coeci, some degenerating leukocytes, 
and meconium were present in the 
pulmonary alveoli. Lung cultures 
yielded nonhemolytie Staphylococcus 
albus; ecoagulase was negative; blood 
cultures contained the same organism, 
Escherichia coli, and an unidentified 
gram-positive Diplococeus. 

Comment.—In retrospect, this fetal 
death probably was preventable. Pa- 
tients should be educated to report at 
onee the occurrence of ruptured mem- 
branes. The ideal method of manag- 
ing a ease with ruptured membranes 
is not settled. We are embarking on 
a controlled study to seek an answer 
to this problem. Certainly, after five 
days of ruptured membranes, anti- 
bioties should have been started at 
onee. As a part of our study of the 
perinatal factors in the origin of 
cerebral palsy, mental retardation, 
and other neurological disorders (sup- 
ported by research grant 3-B-9041) ; 
eultures have been taken of the pla- 
cental membranes at the point of cord 
attachment and of the infant’s throat 
immediately at birth. Such cultures 
were taken on this baby and both the 
infant’s throat and the membranes 
showed a pure culture of Streptococ- 
cus viridans. The point is made, 


which may have real significance, 
that by the time placental cultures 


were made in the pathology labora- 
tory and at autopsy, the Streptococcus 
viridans had either died out or been 
overgrown by the Staphylococcus 
albus. 


SUMMARY AND CONCLUSION 


Intrauterine bacterial infection is 
an important cause of perinatal 
mortality and morbidity. 

While prolonged rupture of the 
membranes and prolonged labors are 
frequently associated with fetal in- 
fection, it may oecur with intact 
membranes and be absent in instances 
of prolonged rupture. 

Fetal infection is probably aequired 
through an ascending infection of the 
While the 10 per 
cent incidence of umbilical cord vas- 


amniotic cavity. 


culitis is far in exeess of the number 
of clinically proved eases of fetal or 
neonatal infection, the fatal cases of 
fetal infection have all, in our experi- 
ence, been accompanied by inflamma- 
tion of the amniotie sae. 

The frozen section method de- 
seribed has proved to be a rapid and 
reliable means of determining, in 
suspected cases, the presence or ab- 
sence of cord vasculitis. It frequently 
demonstrates the presence of actual 
organisms. The absenee of inflamma- 
tion may under certain circumstances 
suggest a viral infection. Frozen 
sections may enable the clinician to 
exert better judgment as to what, if 
any, method of treatment shall be 
elected. The indication for active 
treatment may make available many 
lifesaving days before the appearance 
of obvious clinical signs. 
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An Old Story 


To recapitulate, therefore, [ have shown 
1. That, for the ages one vear and under five, the mortality, even under ordinary 
circumstances, is in towns nearly double what it is in country; but this difference in the 
mortality according to residence is nearly seven times as great for foundlings: Therefore, 
foundlings should never be maintained in towns. 
2. That in Ireland, while it is doubtless very high in the first month, for those under 
one year it is only 30 per cent. in towns, to 22 per cent. in country; the worst mortality 
with foundlings being 50 per cent. 
That traveling in fair seasons is not dangerous to foundlings. 


4. That the mortality is greatest in spring, and least in autumn, with children in 


publie institutions, 

5. That a chief cause in the mortality of foundlings is want of exercise, and the 
abuse of the recumbent position. 

6. That want of breast-milk will only account for a mortality of 3.4 per cent. addi- 
tional. : 

7. That a depraved hospital atmosphere and certain endemic contagious disorders are 
the chief cause of the mortality in 
That if foundlings hospitals are to be maintained at all, they should 


foundling hospitals; from which results we are justified 


in concluding a 


be always built in the country. b) That large open single wards should be converted 


into small well ventilated rooms, capable of containing from three to four cots, with one 
nurse at least to each small ward so constructed. (¢c) That, where it can be done, wet 
nurses should be supplied, and preference, if possible, should be given to the children’s 


mothers, d) That means should be taken to ensure the proper exercise of the infants. 


From an article on INFANT MORTALITY IN FOUNDLING INSTITUTES By C. H, F. Rovutn, 


M.D... Brirtsn MepicaL JourRNAL FoR 1858. 
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ANHIDROTIC ECTODERMAL DYSPLASIA: 





USE OF THE SILVER 


NITRATE PLATE TO DETECT ANHIDROSIS 
LuciL_e B. Guickiicu, M.D.,* anp Ira M. Rosentuan, M.D. 
Cnicaco, IL. 


NHIDROSIS, 
dental dysplasia are the basic ab- 


hypotrichosis, and 


normalities in the disease syndrome, 
congenital anhidrotie ectodermal dys- 
plasia.’~? The striking physiognomy 
characterizing this clinieal entity does 
not usually become apparent until the 
second year of life. Sinee a delay in 
diagnosis may be detrimental to the 
patient, it becomes imperative to iden- 
tify the disease as anhidrotie ectoder- 
mal dysplasia before the recognizable 
facies appears. 

While the cosmetie handicap is im- 
portant, it is the anhidrosis which is 
of pathophysiologie significance. Fail- 
ure of sweat delivery seriously impairs 
the temperature regulatory mechanism 
of the body. The resulting episodes 
of hyperpyrexia not only are acutely 
disturbing but, if severe enough, may 
result in brain injury with associated 
mental retardation.® 

It is the purpose of this paper to 
report our experience with a simple 
test for sweating which, we _ believe, 
will expedite the early diagnosis of 
anhidrotie ectodermal dysplasia in in- 
faney. The test utilizes the agar plate 
which was devised by Shwachman and 
Gahm" for the detection of the abnor- 
mal sweat of patients with eystie fibro- 
sis of the pancreas. 





From the Department of Pediatrics, Univer- 
sity of Illinois College of Medicine, Chicago, 
Il 

*Present 2504 North 


address: Sherman 


Bivd., Milwaukee, Wis. 


TEST PROCEDURE 

Agar plates containing silver nitrate 
and potassium chromate were prepared 
according to the method of Shwachman 
and Gahm.'® The sodium chloride of 
sweat reacts with the silver nitrate in 
the plate to give a white precipitate of 
silver chloride which is easily seen. 
The unwashed hands of patients with 
anhidrotie ectodermal dysplasia and 
of normal controls were applied to the 
plates. 

In a second part of the study, an- 
other of Shwachman’s sweat tests for 
was adapted to the 
study of ectodermal dysplasia. After 
a bath, patients with ectodermal dys- 
plasia were placed in a plastie bag for 
60 to 90 
weighed gauze sponge taped to the ab- 


eystie fibrosis™ 


minutes with a previously 
domen. Upon removal of the patient 
from the bag, the sponge was weighed 
again. Preparations were made to ana- 
lvze the sodium and chloride of the 
collected sweat by leaching the sponge 
with After 
bag, the patient’s hand was immedi- 


water.’” removal of the 
ately applied firmly to the agar plate 
and the impression noted. A normal 
unwashed hand was tested on the re- 
verse side of the same plate as a con- 
trol. 

The 9 patients with anhidrotie ecto- 
dermal dysplasia on whom the tests 
were performed are listed in Tables I 
and IT clinical 


along with relevant 
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GLICKLICH AND ROSENTHAL: ANHIDROTIC ECTODERMAL DYSPLASIA 2% 


data. These patients have attended 
the pediatric and dental clinies of the 
University of Illinois. Two of the 
cases, P. M. and S. M. (Cases 5 and 6), 
have been reported previously.** It is 
to be noted that patient D. B. (Case 7) 
is severely mentally retarded and that 
IE. S. (Case 1) is of low normal intelli- 
gence. Because of its most unusual 
nature, the ease of D.B. (Case 7) is 
separately reported in an appendix to 
this article. D. B. had congenital anhi- 
drosis with none of the other external 
manifestations of ectodermal dysplasia. 

RESULTS 
The results of the sweat tests are 
given in Table III. In 8 of the 9 
cases, no imprint of silver chloride was 

TABLE III 

INCREASE OF 


WEIGHT OF 
ABDOMINAI 


GAUZE HAND IMPRINT 
CASE (GM.) PLATE 
1 ES 0.023 No imprint 


M. W, Not tested 


2. No imprint 
aX mm TF. 0.021 No imprint 
1. C.R. 0.009 2 plus imprint 
5. P. M. 0.000 No imprint 
6. S.M. 0.003 No imprint 
7. Eee 0.067 No imprint 
S F.H. 0.045 No imprint 
9%. L. H. 0.088 No imprint 


obtained on the agar plate. No signifi- 
cant inerease in the weight of the gauze 
sponges was found in any of the eases 
of ectodermal dysplasia. It is to be 
noted that the patient C. R. (Case 4), 
whose hand imprint appeared on the 
agar plate, did not produce a signifi- 
cant amount of sweat on the abdominal 
We consider this patient to 
have partial anhidrosis with eetoder- 


gauze. 
mal dysplasia.‘ No analysis of the 
gauze squares from the patients’ abdo- 
mens for sodium and chloride was pos- 
sible because of the lack of a signifi- 
cant inerease in weight in each in- 
stanee. Normally, sweat volume aver- 








we 


ages 0.142 Gm. per 60 minutes, col- 


ow ow 


lected on a 2” by 
The upper limits of normal for sodium 
and chloride in the sweat are 60 to 70 
mEq. per liter.*' | Control values on 
normal patients were similar to those 
reported by Shwachman and by Di 
Sant Agnese. 


gauze square.** 


DISCUSSION 


Our data indicate that the Shwach- 
man silver nitrate agar plate is admir- 
ably suited for the clinical detection of 
anhidrosis. It should be used when 
the anhidrotie form of ectodermal dys- 
plasia is suspected. The plate ean ob- 
viously be applied to parts of the body 
other than the hand when partial anhi- 
drosis is suspected. 

It is to be noted that in contrast to 
other methods, use of the Shwachman 
agar plate eliminates the necessity of 
time-consuming attempts to induce 
sweating by various means.’*"* The 
use of color indieators such as starch 
and iodine combinations,’* eobaltous 
chloride, or iron salts,® which may 
produce skin reactions and unsightly 
staining, are also no longer necessary 
for diagnosis. Moreover, special equip- 
ment, such as that used in the deter- 
mination of the electrical resistance of 
the skin, is not required.’® The test 
for sweating devised by Shwachman 
which uses a weighed gauze square and 
a plastic bag is not essential and was 
merely used in this study to check the 
efficiency of the agar imprint method. 
Since quantitative determination is 
not a consideration, the agar imprint 
plate has sufficient sensitivity, ease of 
application, and simplicity of interpre- 
tation io recommend it for use as an 
office procedure. 

In order that the diagnosis of the 
anhidrotiec form of ectodermal dys- 
plasia be established early, the disease 
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should be considered in the differential 
diagnosis of fever of undetermined 
origin in infaney. The appearance of 
a broad-faced child with little sealp 
hair, wide forehead, overhanging su- 
praorbtial ridges, saddle nose, promi- 
nent upper lip, faulty dentition, dry 
skin, and fine linear wrinkles about the 
evelids and mouth should strongly 
suggest the diagnosis (Figs. 1 and 2). 
It should be noted, however, that the 
physieal appearance of the child with 
ectodermal dysplasia may not be well 
delineated in infaney. Moreover, many 
infants who do not have ectodermal 
dysplasia present a hairless, edentu- 
lous, “button-nosed” appearance. A 
family history of even minor degrees 
of hypotrichosis, dental dysplasia, and 
anhidrosis should lead to a econsidera- 
tion of the possibility of eetodermal 
dysplasia.*” Unexplained fever is often 
the only presenting symptom in anhi- 
drotie ectodermal dysplasia in in- 
faney.*" 

We believe that the brain injury 
found in some eases of anhidrotie ecto- 
dermal dysplasia as a result of reeur- 
rent severe febrile episodes can be 
avoided. Severe hyperpyrexia may 
well be the eause of some of the eases 
of mental deficieney** reported in this 
syndrome. In order to prevent and 
‘manage the febrile episodes, environ- 
mental temperature eontrol is essen- 
tial. Air eonditioning, use of cool 
haths, and ingestion of cool liquids are 
of value. We have found that in the 
case of small infants, the MeQuiston 
water mattress*’ filled with cool water 
is an invaluable adjunet to tempera- 
ture control. 

In addition to temperature control, 
management of these patients may in- 
clude recommendations for skin care," 
dental management,** cosmetic aids 
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such as wigs, and plastic surgery 
procedures for correction of saddle 
nose.** ** Potential problems arising 
because of the dryness of mucous 
membranes (ozena, laryngitis, and 
dysphagia for solid foods) may also 
have to be considered. Genetic coun- 
seling is also of importance, although 
the exact mode of heredity may 
vary.** 28 

It is to be hoped that widespread 
use of the agar plate containing silver 
nitrate will facilitate early diagnosis 
in eases of anhidrotie ectodermal dys- 
plasia. 

SUMMARY 


The Shwachman agar plate con- 
taining silver nitrate was utilized to 
demonstrate anhidrosis in cases of an- 
hidrotie ectodermal dysplasia. The re- 
sults in 9 cases indicated that use of 
the plate should facilitate early diag- 
nosis of this disease. By proper man- 
agement of the disease in infaney, 
brain injury resulting from recurrent 
febrile episodes may be avoided. The 
management of other aspects of the 
disease is also facilitated by early diag- 
nosis. 

APPENDIX 

Case Report.—D.B., a 3-month-old 
white boy was admitted to the Univer- 
sity of Illinois Research and Eduea- 
tional Hospital on March 10, 1953, 
because of recurrent fever. Family 
history was completely negative for 
any of the manifestations of ectodermal 
dysplasia. The patient was born on 
Dee. 4, 1952, following an uneventful 
pregnancy. He did not breathe until 
2 minutes after birth. Subsequently, 
he was found to have partial atelec- 
tasis with pneumonia. He recovered 
from this condition by the age of 2 
weeks. Beeause of persistent daily 
fever ranging from 101° to 108° F.. 


the infant remained in the hospital 
for 7 weeks. 


Examination of spinal 
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fluid, blood, and urine revealed no 
abnormalities. The febrile episodes 
were accompanied by irritability. The 
fever responded to sponging with al- 
cohol. Following discharge from the 
hospital at the age of 7 weeks, his 
febrile episodes persisted, and he was 
admitted to the University of Illinois 
Research and Edueational Hospital 5 
weeks later. 

Physical examination on admission 
revealed a hyperactive, irritable, 
acutely ill infant. He had a general- 
ized erythematous eruption, pin-point 
pupils, meningismus, and hyperactive 
reflexes. His temperature was 104 
F’., pulse 180 per minute, and respira- 
tions 76 per minute. No other abnor- 
malities were noted. 

During the first few days of hos- 
pitalization, the patient suffered from 
recurrent fever up to 108° F. The 
febrile episodes were relieved by 
sponging. Careful neurologic exami- 
nation revealed no abnormalities. 
After it was observed that the infant 
did not appear to sweat, a starch- 
iodine test was performed. The test 
disclosed complete anhidrogis. Main- 
tenance of the patient on a MeQuiston 
water mattress relieved the hyper- 
pyrexia. When the infant was re- 
moved from the cool water mattress, 
febrile episodes recurred. 

Developmental testing at 7 months 
of age indicated that the infant was 
performing at a 4 months’ level. He 
was discharged in June, 1953, to be 
maintained on the MeQuiston mat- 
tress at home. Retesting at 15 months 
showed a developmental equivalent of 
6 months. At the age of 2 years the 
patient began to walk. A right equino- 
valgus deformity was noted at this 
time and orthopedic treatment insti- 
tuted. At the age of 3 years, neuro- 
logic examination revealed the pres- 
ence of a mild spastic quadriplegia. 
When last seen at the age of 5 years, 
it was evident that the patient was 
severely mentally retarded. Develop- 
ment of the teeth has been normal. 
The hair of the sealp, brows, and 
lashes is abundant. No nail defects or 
other evidence of ectodermal dysplasia 
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ACTIVITY OF SERUM ALDOLASE AND LACTIC DEHYDROGENASE IN 





PATIENTS AFFECTED WITH DUCHENNE MUSCULAR DYSTROPHY 
AND IN THEIR IMMEDIATE RELATIVES 


Hupert CC. Souran, B.A.,* AaNp Marcet C. BLANCHAER, B.A., M.D., C.M.** 


SS attention has 
been focused in reeent years on 
the quantitative differences in serum 
enzyme levels in a variety of diseases. 
These tests have become popular be- 
eause of the relative simplicity of the 
determinations. Several enzymes 
which show increased levels of activity 
now form an important diagnostic tool 
for differentiating a particular disease 
or group of diseases. For example, 
serum glutamie oxalacetie transami- 
nase is grossly elevated in primary 
myopathies but not in museular 
atrophies of neurogenic origin.” * 
Marked changes in the level of the 
glycolytic enzyme aldolase in the tis- 
sues of muscular dystrophy patients 
were observed by Schapira and asso- 
ciates® in 1953, and subsequently by 
others. Schapira and his co-workers 
reported that aldolase was elevated in 
the serum of 92 per cent of 41 patients 
of museular dystrophy, ineluding both 
children and adults. The levels of 
patients afflicted with other diseases 
involving muscular atrophy were 
within normal range. Subsequently, 
the same author* reported an eleva- 


*From the Department of Genetics of the 
Research Institute, The Hospital for Sick 
Children, Toronto, Canada. Supported by a 
Grant from the Muscular Dystrophy Associa- 
tion of Canada. Present address: St. Mary’s 
University, Halifax, Canada. 

**From the Department of Biochemistry, 
St. Boniface Hospital, St. Boniface, Manitoba, 
and the Department of Physiology and Medi- 
cal Research, University of Manitoba, Winni- 
peg, Canada. Supported by Grants from the 
National Research Council of Canada, 





tion of the serum aldolase in 93 per 
cent of 76 muscular dystrophy pa- 
tients. The enzyme phosphohexose 
isomerase also was abnormally raised 
in the serum of his dystrophie sub- 
jects, but to a lesser extent than aldo- 
lase. As with transaminase and 
aldolase, the serum phosphohexose 
isomerase was found to be normal in 
neurogenic atrophies. Cook and 
Dounee® confirmed the elevated serum 
aldolase levels in museular dystrophy 
in a series of 8 children and 10 adults. 
Sibley and Fleisher® also found in- 
creased aldolase levels in their myo- 
pathic patients, as well as in a variety 
of other diseases. More recently, 
Aronson and Volk’ earried out aldo- 
lase determinations on 238 patients 
with museular and neurologic disease. 
A significant inerease in aldolase ae- 
tivity was recorded in 32 out of 37 
patients with muscular dystrophy. 
The highest serum values were re- 
corded in the childhood form of 
muscular dystrophy, commonly known 
as Duchenne muscular dystrophy. 
Aldolase levels were subsequently 
found to be elevated in the mutant 
strain of myopathie mice.* 

Dreyfus and associates’ noted that 
increases of aldolase, phosphohexose 
isomerase, and transaminase in the se- 
rum constituted a valuable biochemi- 
sal sign of myopathy. Such inereases 
are not observed in eases of neuro- 
genic origin. A fourth serum enzyme, 
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lactic dehydrogenase, was added to 
this list a year later.*° 

The serum enzymes referred to 
above perform their physiological 
funetion within tissue cells. It is be- 
lieved that the amounts normally 
found in the serum reflect the physio- 
logical breakdown of cells. Elevated 
serum levels have been found in a va- 
riety of pathological conditions in 
which there is increased destruction 
of tissue. The striking increases in 
serum aldolase,® * lactic dehydrogen- 
ase," and glutamie oxalacetie trans- 
aminase'' deseribed in myopathies 
presumably reflect the rapid break- 
down of relatively large amounts of 
musele tissue rich in these enzymes. 

It would be of great practical im- 
portance in genetie counseling to be 
able to detect women who are hetero- 
zygous carriers of the sex-linked re- 
cessive gene of Duchenne muscular 
dystrophy before they produce a dys- 
trophie child. The possibility of using 
serum enzyme tests for this purpose 
is suggested by the abnormal values 
found in dystrophie patients. Unfor- 
tunately, this seems a remote possi- 
bility since it is felt eurrently that 
only an aceelerated breakdown of 
enzyme-rich tissue will produce ele- 
vated serum enzyme levels. This view 
is supported by the normal transami- 
nase values found in four relatives of 
a dystrophie boy by Pearson." How- 
ever, the contrasting report by Cook" 
of abnormal serum aldolase levels in 
3 of 6 mothers and 1 of 3 fathers of 
ilystrophie boys has raised hopes 
again of detecting carriers by en- 


zymatie methods, 


METIHLIODS OF INVESTIGATION 


All the families ineluded in this 


study have been previously interviewed 
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as part of a study of the inheritance 
of museular dystrophy: 5 of these 12 
families included two or more affected 
brothers. The patients, all of whom 
were boys, had passed through the 
Museular Dystrophy Clinic of The 
Hospital for Sick Children in Toronto 
where a diagnosis of Duchenne mus- 
eular dystrophy had been made on 
the basis of accepted clinical eriteria. 

Blood was drawn by venipuncture, 
allowed to clot, and the serum sepa- 
rated by centrifugation. Aldolase ac- 
tivity was determined colorimetrically 
by the method of Sibley and Lehnin- 
ger as modified by Cook and 
Dounce. The number of units of 
aldolase activity was defined as the 
number of eubie millimeters of fruc- 
tose diphosphate split into triose phos- 
phate in one hour under the conditions 
of the test. Lactic dehydrogenase 
activity was determined spectropho- 
tometrically as deseribed by Blan- 
chaer and associates’* by a method 
similar in prineiple to the procedure 
of Wroblewski and La Due. The 
rate of decrease of optical density, 
representing the rate of oxidation of 
reduced diphosphopyridine nucleotide, 
was taken as the measure of lactie de- 
hydrogenase activity of the serum. In 
addition, the serum glutamic oxalace- 
tic transaminase levels in 15 of our 17 
patients were determined by Dr. Mor- 
ris Cherniak of The Hospital for Sick 
Children. They form part of a larger 
study to be published elsewhere."® 
The method employed for the trans- 
aminase determinations was that of 
Karmen" as modified by Steinberg 


and associates."* 
RESULTS 


The observations on enzyme levels 


were classified into five groups, each 
SF 
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based on the familial relationship of 
the subjects in the group to the boys 
affected Duchenne 


These groups are defined in Table I. 


by dystrophy. 
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others. The mean aldolase levels of 
the brother and sister groups, while 
somewhat higher than those of the 
mother and father groups, fell within 


TABLE I. SERUM ALDOLASE AND LAcTic DEHYDROGENASE LEVELS IN DUCHENNE MUSCULAR 
DYSTROPHY PATIENTS AND IN THEIR IMMEDIATE RELATIVES 
LACTIC DEHYDRO 
AGE (YEARS) ALDOLASE GENASE 
FAMILY STANDARD STANDARD STANDARD 
CLASSIFICATION | NUMBER MEAN DEVIATION MEAN DEVIATION MEAN DEVIATION 
Affected bovs 17 7.00 3.08 79.29 16.6 92.70 39.00 
Fathers 38.87 5.05 4.57 2.20 11.21 2.86 
Brothers 5 7.00 3.67 6.60 3.83 14.90 2.82 
Mothers 12 35.70 4.00 4.87 2.12 11.53 2.19 
Sisters 1] 6.58 5.19 6.94 402 16.01 5.41 
Controls? 80 Various ages 7.14 2.7 
Controls® 115 Various ages 6.0 1.5 
Controls!4 64 Adults 9.2 13 
Controls! 25 Adults 4.86 0.86 
Controls!" 11 Children under 14 7.58 2.06 
years 


In discussing the results, it is assumed 
the enzyme values of 99 per cent of 
the subjects in each group would fall 
within standard 
and below the mean. 


3 deviations above 
For examining 
the significance of the difference be- 
test 


tween means, the ‘‘t’’ for small 


groups was used. 
TABLE IT, 

ACTIVITY IN RELATIVES OF 
ENZYME 


Aldolase 


RELATIONSHIP 


Fathers-Brothers 


Lactic dehydrogenase 


Mothers-Sisters Aldolase 


Lactic dehydrogenas 


It is apparent that the serum aldo- 
lase and lactic dehydrogenase levels of 
the dystrophie boys were much higher 
than those of their relatives and of 
the other control groups in Table I. 
These findings are in agreement with 


those of previous workers.*"* '° The 
enzyme values of the mother and 


father groups did not differ signifi- 
eantly from one another or from the 


adult values reported by 


control 


— 


the range for children reported by 
Evans and No significant 
difference in aldolase level was found 


Baker.’ 


between the fathers and brothers and 


between the mothers and _ sisters. 
However, the lactic dehydrogenase 


proved to be significantly higher in 
the brothers than in the fathers and 


A COMPARISON OF MEAN VALUES OF SERUM ALDOLASE AND LACTIC DEHYDROGENASE 
Boys WITH DUCHENNE MUSCULAR DYSTROPHY 


t VALUE 


PROBABILITY 
1.22 02 <p <03 
2.26 0.02 << p < 0.05 
1.67 0.1 < p < 02 
2.85 p < 0.01 
higher in the sisters than in the 


mothers. The ‘‘p’’ value of less than 
0.01 in the mother-sister comparison 
in Table IT was confirmed by an anal- 
the individual 
enzyme levels of these subjects. Al- 
though there is little doubt that both 
the serum aldolase and lactie—dehy- 
drogénaseé tend to be higher in chils- 


_in—adu itself 


ysis of varianee of 


ren than in adults— age in 
obviously cannot account for the 
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grossly elevated enzyme levels in the 
dystrophie boys. 

In Table III are presented the en- 
zyme levels of the affected boys 
arranged in order of inereasing dura- 


tion of clinieal signs and symptoms. 


OF PEDIATRICS 


tion of clinical symptoms and the 
level of each enzyme shown in Table 
IV confirms the tendency for all three 
enzymes to be more elevated in the 
earlier stages—of—the disease. The 
significant positive correlation between 


rasLe Ill. Serum Lactic DEHYDROGENASE, ALDOLASE, AND TRANSAMINASE ACTIVITY IN 
Boys WITH DUCHENNE MUSCULAR DYSTROPHY 
DURATION OF 
CLINICAL SIGNS 
FAMILY AGI AND SYMPTOMS LACTIC 
NUMBER YEARS YEARS ) DEHYDROGENASE ALDOLASE TRANSAMINASE 
A9 3 l 104 128 - 
C5 3 15 112 36 133 
AS 6 9 116 62 61 r 
37 2.5 116 72 105 (s) 
16 ) 3 123 116 138 “i 
B6 { b, 204 144 SY 
C4 8 3 81 28 ~ 
B5 6 4.5 96 130 63 
B5 6 5 116 SO S4 
3 8 5 70 140 76 
K3 9 6 106, $4 113 
D3 8 6 sf 3) 54 74 
A4 7 6 Ti 66 47 
HS 9 6 56 4 43 
C3 9 8 52 10 52 
WD 10 9 70 38 66 
H3 iB) 3 26 28 35 


TABLE TV. 


CORRELATION BETWEEN DURATION OF CLINICAL SIGNS AND SYMPTOMS AND LEVELS 


ror EAcH SERUM ENZYME, AND BETWEEN ALL PAIRS OF ENZYMES 


VARIABLES CORRELATED 


Duration of clinical 
signs and symptoms» aldolase 
with level of: transaminase 

Laectie dehydrogenase and aldolase levels 


Lactic dehydrogenase and transaminase levels 


Aldolase and transaminase levels 


With one exeeption, all had transami- 


nase levels execedingthe upper limit 
ol normal of G2 units based on 22 
children 


months." 


~ averaging 5 years, 8 
Sinee the highest enzyme 
levels seemed to oceur in those in 
whom the disease was of recent onset, 
correlation eoefficients were caleu- 
lated between the level of each en 
zyme and the duration of the clinical 
signs and symptoms. The significant 


negative correlation between the dura- 


lactic dehy drogenase 


COEFFICIENT OF | RANGE OF 
CORRELATION PROBABILITY 
0.68 p < Ol 
— 0.49 O1< p< .05 
— 0.76 p < .0l 
+ 0.56 Ol< p< .05 
+ 0.59 O< p< .05 
+ 0.30 05 <p 


2 of the 3 pairs of enzymes in Table 

IV is compatible with their simultan- 

eous release from a common souree, 

the musele cell. 

serum 
earlier 

dystrophy, _ it 


Since these enzymes are 


highest in the stages of 
Duchenne muscular 


would be of interest to know whether 


subjects with latent dystrophy could 
In effect, 
this poses the question: ‘‘Can enzyme 
tests detect a dystrophic diathesis in 


be identified by this means. 
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children who exhibit no clinieal signs 
of the ’ To examine this 
possibility, we have begun determin- 


disease? 


ing periodically the serum aldolase, 
lactie dehydrogenase, and transami- 
nase levels in apparently healthy male 
infants who may eventually develop 
dystrophy. Infant B.D. in Table V 
has two older brothers with typical 
Duchenne museular dystrophy; his 
chanees of developing the disease are 
therefore 50 per cent. Infants M. R. 
and A. U. have affeeted 
brother. It be that the 


transaminase to date has been in the 


each an 


may seen 
However, the aldolase 


the upper limits of 


In patient B.D. the lactic 


normal range. 


levels are near 


normal. 


TABLE V. SERUM 
APPARENTLY NORMAI 
AGE 
(MONTHS ) ALDOLASE 
2 9.4 
B. D. 9 10.7 
(11 13.2 
M.R t 11.9 
ALI 5 10.5 
dehydrogenase values are also_ap- 





proaching the tentative upper-limits 
a 23 caleulated by 
+ standard deviations to the 






of norm: unit 
adding 
mean in the brother group of Table I. 
A follow-up of the enzymes for the 
next few years in these and similar 
subjects should permit an evaluation 
of the potentialities of 


these tests. 


prognostie 


DISCUSSION 
The present work shows that rela- 
tives of boys with Duchenne muscular 
dystrophy, even when heterozygous 
for the dystrophie gene, have normal 


and laetie 


aldolase 
This was not an un- 


serum levels of 


dehydrogenase. 
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expected finding since abnormal levels 
of these enzymes have been seen to 
date only in those diseases in which 
overt tissue destruction, a 
condition that to the of our 
knowledge is absent in the relatives 
of dystrophie patients. Although 
these particular enzyme tests, there- 
fore, offer little hope as a 
detecting genetic carriers of the dis- 


there is 
best 


means of 


ease, they may contribute to the early 
diagnosis of Duchenne dystrophy. 
Our findings indieate that the levels 
of serum glutamie oxalaecetie transa- 
minase, as well as of laetie dehydro- 
genase and aldolase, are more abnormal 
in the earlier rather than in the later 


stages of the disease when the physi- 


ALDOLASE, LAcTIC DEHYDROGENASE, AND TRANSAMINASE LEVELS IN THREE 
INFANT BROTHERS OF DUCHENNE DYSTROPHICS 


LACTIC 


DEHYDROGENASE TRANSAMINASE 


16.8 

20 25 
20 

16 36 
17 3 


cal disability is most severe. Evans 
and Baker,’® however, could find no 
correlation between aldolase activity 
and the duration the 
Pearson" found that serum transami- 


nase levels correlated better with the 


of disease. 


rate of progress of the dystrophy than 
with severity of disease. It is prob- 
able that the correlation 
between the the 
duration of the disease in our series 
of the funda- 
mental relationship between elevated 


negative 


enzyme levels and 


is a reflection more 


enzyme values and the rate of prog- 
ress of the dystrophie process de- 
seribed by Pearson. 

Of some practical interest is the 
that the aldolase 


observation mean 
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and laetie dehydrogenase levels of 
the brothers and sisters in Table I are 
higher than those of the fathers and 
mothers. This does not seem to be a 
peculiarity of the relatives of boys 
with Duehenne dystrophy since the 
mean aldolase level of the control 
children of Evans and Baker’® in 
Table I is also higher than that of 
their adult Preliminary 
findings by one of us (M.B.) also 


controls. 


reveal consistently higher serum lactic 
dehydrogenase in children than in 
adults. Beeause the aldolase and 
lactie dehydrogenase levels recorded 
here and by others in Duchenne dys- 
trophy are so grossly abnormal, the 
somewhat higher level of these en- 
zymes in unaffected children than in 
adults does not impair the usefulness 
of these tests in confirming a diag- 
nosis of Duchenne dystrophy. How- 
ever, if such tests are to be useful in 
the early detection of the disease 
hefore the physical disability is clear- 
cut, it will be necessary to define more 
exaetly the upper limits of normal of 
these enzymes in children of various 
ages. 
SUM MARY 

affected with Duchenne 


dystrophy have 


l. Boys 
museular greatly 
elevated serum levels of aldolase, lae- 
tice dehydrogenase, and glutamic 
oxalacetie transaminase. The highest 
values for all three enzymes were 
found in the earliest stages of the dis- 
ease, There was a fairly regular de- 
crease of enzyme levels toward 
normal with inereasing duration of 
clinieal signs and symptoms. 

”. Testing immediate relatives of 


hovs affected with Duchenne muscular 
dystrophy has revealed no departures 


OF PEDIATRICS 


from the normal in the serum aldolase 
and laetie dehydrogenase levels. 

3. The serum aldolase and lactic 
dehydrogenase levels did not vary 
with sex. However, there was a 
statistically significant trend for the 
younger children to have a higher 
level of lactic dehydrogenase activity. 


We acknowledge the help of Dr. S. H. 
Jackson, Dr. M. M. Cherniak, Dr. M. T. 
Nathan, and Mrs. Wanda Zatlokal. 
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An Old Treatment Still Used 


Belladonna in Incontinence of Urine-—-A number of cases have within the last few 
years been reported, showing the beneficial effects of belladonna in incontinence of urine; 
but the following, reported in the British Med. Journ. (Sept. 5, 1857), is the most remark- 
able we have met with. 

Elizabeth S., aged 4 years 9 months, was admitted under the care of Mr. Pollack in 
November, 1856, on acount of incontinence of urine. It appeared that she had never been 
able to retain water since the time of her birth. The urine continually dribbled over her 
clothes, both by night and day, and she was, besides, teased with constant desire to pass 
it. On examination, nothing unnatural was discovered in the urine, except that it was 
extremely limpid. It was slightly acid, and free from albumen or any other morbid product. 

She was ordered purgative medicine (Pulv. secammon cum cal. gr. iv alt. noct.), and 
saline medicine, with bicarbonate of potash. This treatment was continued during the 
month of December without benefit. On December 30th steel was tried (tinct. ferri 
sesquichlor. Mvi ter die), with blister on the loins; but after a full trial of this treatment 
for six weeks, it was given up, as no good was effected. On February 10th, she was 
ordered extract of belladonna one-twenty-fourth of a grain twice a day; and this was 
increased on March 3d to one-sixteenth of a grain three times a day. She now began 
to improve slightly, so as to pass a few hours during the day without making water. On 
March 17th, the quantity of the belladonna was increased to one-twelfth of a grain three 
times a day. She persevered in this treatment to May 26th, by which time she had so 
far improved as to pass three or four nights consecutively without passing water. The 
belladonna treatment was now combined with steel, and she has ever since been steadily 
improving, and is now quite well, with the precaution of waking her late at night to 
make water, and then giving her a dose of the medicine. Still, however, if she suspends 
the belladonna the irritability of the bladder again shows itself. 


From the AMERICAN JOURNAL OF THE MEDICAL ScrENCES, VOL. 35, 1858. 











EFFECT OF SOCIOECONOMIC STATUS ON THE VITAMIN 
CONTENT OF MILK 


A. D. Dropuar, M.Sc., anp C. V. RAMAKRISHNAN, M.Sc., Pu.D. 
Baropa, INDIA 


- MOST Indian communities women 
feed for 


longed periods. 


their infants pro- 
The milk 


the only souree of 


breast 
mother’s 
is the main or 
nutrition in the majority of eases. An 
investigation was undertaken to de- 
the of milk 


in different socioeconomic groups be- 


termine vitamin content 


cause of suggestions that the socio- 


economie status, which affects the 
nutritional status of lactating women, 


scribed by Barton-Wright*; vitamin 
B,., according to U.S.P. XIV method?; 
and pantothenic acid, by the micro- 
biological assay method deseribed in 
‘*Methods of Vitamin Assay.”’ 


RESULTS AND DISCUSSION 


The of the effect of 
socioeconomic status on pantothenic 
vitamin By, 
milk is given in Table IL. 


summary 


acid, and vitamin B, 


eontent of 


may affect the vitamin content of 
milk." With regard to pantothenic acid and 
TasLe I. Errecr oF SocioecoNOMIc STATUS ON THE VITAMIN CONTENT OF MILK 
PER CAPITA 
INCOME PER NUMBER OF PANTO- 
SOCIOECONOMK MONTH (IN SAMPLES VITAMIN B, | VITAMIN B,, | THENIC ACID 
GROUP RUPEES ) ANALYSED | wG/100 ML. uG/L. uG/100 ML. 
Group IT (Very poor 6.1 45 12.940 0.07921 130.2 
+0.6590 +0.02855 +6.565 
Group LL (Poor 15.7 45 9.962 0.092224 142.5 
+0.8167 +0,02610 +6.957 
Group IIT (Middle class 30.2 45 10.360 0.10560 150.8 
+0.6066 +0.02958 +8.683 
Group IV (Upper middle 110.4 41 9.876 0.11420 159.4 
class +0.7823 +0,02690 +9.487 


METHODS 

Milk samples were collected from 
175 healthy laetating women belong- 
ing to different socioeconomic groups 
according to the procedure adopted 
by Kon and Mawson*® and analysed 
the 
technique de- 


» 


for: vitamin B,, aeeording to 


microbiological assay 


Department of Biochemistry, 
Baroda, India. 


From the 
Baroda University, 
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vitamin B,., it will be observed that 
there is a progressive increase from 
(Group | to Group IV. This difference 
is highly significant with regard to 
pantothenic acid. 

It is interesting to note that while 
the amount of pantothenic acid and 
vitamin B,. inereases with socioeco- 
nomie status, vitamin B, in the very 
poor group shows a superiority over 
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the other groups. This superiority is REFERENCES 
statistically significant. 1. Ramasastri, N. V., Indravati, D.: Indian 
J. M. Res. 45: 447, 1957. 
SUMMARY 2. Kon, 8. K., Mawson, E. H.: M. R. C. 
T) ‘ A ; } : Special Report No. 269, His Majesty’s 
1@ socloecononne status ot the Stat. Off. London, p. 75, 1950. 
Indian lactating women seems to 3. Barton-Wright, E. C.: The Microbiologi 
affect the vitamin content of milk eal Assay of the Vitamin B Complex and 
i ’ : ? : Aminoacids, New York and London, 1952, 
with respect to vitamin B,, vitamin Pitman. 
B,.. and pantothenic aeid. 4, U.S.P. XIV (Modified) Method, cited 


from Hawk, Oser, and Summerson, Prac- 
7 ies ) <j oles ‘*hemistr d 5 
We are indebted to the Indian Council of tical Physiological Chemistry, 1210, 1954. 
Medical Research for having sponsored this 5. Methods of Vitamin Assay, The Associa 
project, and also to Dr. (Mrs.) R. Rajalak- tion of Vitamin Chemists, Inc., New 
shmi for statistical guidance. York, 1951, Interscience Publishers. 


An Old Controversy 


That so long as a system has no higher philosophy than the jargon of “similia si 
milibus curantur,”’ nor sounder chemistry than the delusion of “infinite dynamisation,” 
it is degrading to a man of education to be connected with it. He, therefore, who assents 
to consultation with Homoeopaths, be they impostors or dupes, forfeits the respect of his 
professional brethren, and his membership of this Branch of the British Medical Associa- 
tion. 

That it is the opinion of this Meeting that no honourable man, whether Physician or 
Surgeon, can meet in consultation a Homoeopathic practitioner, or, as such, act in conjune 
tion with him. 

Resolution by the SourTH MIDLAND BRANCH OF THE BRITISH MEDICAL ASSOCIATION, MAY 
=, 


1S58. 











NEONATAL OMPHALITIS AND PYELONEPHRITIS 


WituiaAm E. Devaney III, M.D.* 
PHILADELPHIA, Pa. 


VERY human being must undergo 

one operation during his life and 
it is with some untoward results of 
this procedure, amputation of the um- 
that this paper 
transient inflammatory 
the area of the anterior 
abdominal wall through which the 
umbilical vessels pass normally occurs 
reaction to the degenerating 
stump of the umbilical Such 
innocuous inflammation of the umbili- 


eord, is con- 


A 


bilieal 
cerned. 
reaction 


as a 


eord. 


eus early in neonatal life may be con- 
At times, 
however, pathogenic bacteria may con- 
taminate the and produce 
varying degrees of true omphalitis 


sidered as physiological. 
wound 


which may cause the death of the in- 
fant. The histologie differentiation of 
normal inflammatory changes from 
true omphalitis is frequently a diffi- 
cult problem. 

Normally, actual necrosis in the re- 
gion of the umbilicus of the newborn 
infant is limited to the amputated 
umbilieal cord peripheral to the level 
of the skin of the anterior abdominal 
wall and to the inner aspect of the 
umbilieal arteries."° This generaliza- 
tion may be modified by several exter- 
nal tactors, such as excessive retrac- 
tion the 
healing which may place necrotic tis 


of umbilieal vessels during 


sue below skin level or the presence 


From the Department of Pathology and 
Clinical Laboratories, Jefferson Medical Col- 
lege Hospital, Philadelphia, Pa 

This study was done in part while the 
author was a Clinical Fellow of the American 
Cancer Society. 

*Present iddress St Agnes Hospital 
Philadelphia Pa 
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of a cutis type of navel in which the 
skin is reflected peripherally along 
the distance. Re- 
gardless of the of the necrotic 
tissue, its decomposition products pro- 
voke an inflammatory reaction consist- 
ing of granulation tissue in the im- 
mediate vicinity, the amount of which 
is said to vary directly with the mass 
of the attached The cord 
rapidly is dried and becomes mummi- 
fied, at a speed varying directly with 


eord for a short 


site 


cord." 


the environmental temperature and 
inversely with the humidity, and 
drops off on approximately the fifth 


to seventh day after birth. The resid- 
ual inflammatory process in the um- 
bilieus regresses and disappears by 
the twelfth to fifteenth day (Fig. 1, A). 

Aseptie necrosis in the umbilical 
arteries well developed by the 
eighth or ninth day of life and is 
limited to the intima and inner half 


is 


of the media. It is not accompanied 


by an inflammatory exudate. The 


cause of this peculiar change is not 


fully known but it is, at least, par- 


tially related to postnatal constrie- 


tion of the arteries. Its importance 
is that it is an unparalleled portal of 
entry for pathogens because the capil- 
laries necessary for a limiting granu- 
lation tissue barrier are not available. 
Consequently, these arteries serve as 
the route of spread of umbilical infee- 
Their involvement 
fifty more 


of the umbilical 


tion quite often. 
approximately times 


that 


IS 


common than 








DELANEY: 


The mucoid connective tissue 
umbilical continued 
umbilieal arteries in the an- 


vein.’ 
the 
along the 


of eord is 
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Normal postnatal changes in the 
umbilical of subintimal 
fibrosis with subsequent contraction 


vein consist 


























ous with the deep dermis. This type 
of formation is not present around the 


umbilical vein in the abdominal wall. 


Infection commonly extends along 


these periarterial sheaths, which, ac- 
cording to Morison,’ represent the 
most serious route of spread (Fig. 
1, B). 








terior abdominal wall and this peri- of the collagen fibers which, in asso- 
arterial sheath (fibroelastiec mantle of ciation with flattening of the vein, 
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Fig. 1 Schematic transverse sections of the umbilicus The combination of all these 
structures is not usually observed in a single section of the umbilicus. A, Shortly after birth: 
(1) umbilical vein, (2) umbilical arteries, (3) urachus, (4) umbilical cord, (5) periarterial 
mantle of Herzog, and (6) peritoneum. B, Routes of spread of infection from the umbilicus. 
Arrows (from left to right) indicate subcutaneous, intra-arterial, intraperitoneal, intravenous, 
urachal, and periarterial routes C, Late umbilical changes. The periarterial mantles are 
replaced by granulation tissue. The centers of the umbilical arteries become hyalinized. 
Note the flattening of the umbilical vein and almost complete obliteration of its lumen. 
Ilerzog) is delimited by a layer of reduces its lumen. As late as the 
collagenous connective tissue continu- thirteenth postnatal day, a lumen 


averaging 1.1 mm. in diameter is pres- 
ent. Almost complete obliteration is 
effected the 
Direct bacterial invasion of, or exten- 
of infection into, the 
lumen may occur before it is obliter- 
ated, and the resultant umbilical 
thrombophlebitis may be the source of 


by twenty-eighth day.’ 


sion venous 
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septic embolization. Therefore, he- 
patic abscesses secondary to ompha- 
litis do exist but are rare, represent- 
ing only 4.8 per cent of hepatic 
abseesses in children in one series.’ 
Umbilical vein infection subsequent to 
complete obliteration of the lumen 
rarely, if ever, oceurs (Fig. 1, C 

The inflammatory reaction in acute 
nonspecific omphalitis varies greatly 
in type and extent. Any departure 
from the normal granulation tissue 
formation may be considered as patho- 
logic. In mild forms of true ompha- 
litis, inflammation may be limited to 
the dermis and subeutaneous tissue. 
oeal collections of neutrophils may 
be the only evidence of infection, but 
abscesses or cellulitis may have de- 
veloped. It has been appreciated for 
many years that pronounced loeal in- 
fammation of the umbilicus, except 
for obviously serious conditions such 
as erysipelas, is associated with less 
systemie spread than may result from 
apparently slight umbilieal infee- 
tions The cause of this disparity is 
obseure but may be due to inereased 
host resistance, obstruction of umbili 
cal lymphatic channels by edema or 
inflammatory cells, or to more vigor- 
ous treatment of the loeal lesion when 
it is more impressive. The present 
series tends to indicate that the corol 
lary of the aphorism, namely, sub 
clinical omphalitis is likely to be as- 
sociated with systemic spread, may 
also be valid. When spread of infee- 
tion from the umbilieal area oecurs, 
it may extend (1 directly into the 
peritoneal cavity or subeutaneously in 
any direction, (2) via the lymphatic 
vessels of the abdominal wall or ura 
chus, or (3) as deseribed above, by 


way of the umbilical arterial and 


venous structures. 


OF PEDIATRICS 


During the eleven months between 
July 1, 1954, and May 31, 1955, there 
were 2,210 live births in the Jefferson 
Medical College Hospital. Postmortem 
examination of three babies dying in 
the neonatal period revealed acute 
omphalitis associated with acute pyelo- 
nephritis with no evidence of septi- 
cemia or obstructive anomalies of the 
urinary tract. The challenge to ex- 
plain the pathogenesis of these lesions, 
their grave effects on the infants’ lives, 
and the rarity of urinary tract infee- 
tions in the neonatal period make this 
small group of eases worthy of dis- 


cussion. 


Case 1.—The mother, a 29-year-old, 
unmarried, Rh positive Puerto Riean 
woman, first attended the obstetrical 
elinie of the Jefferson Medical College 
Hospital on June 17, 1954. In 1950, 
in Puerto Rieo, she had received four 
injections of penicillin, apparently for 
syphilis, with discontinuance of the 
therapy following the appearance of 
a skin rash on the fourth day. In 
1951 and 1953, she had delivered 
spontaneously two normal, full-term 
infants. Her expected date of this 
confinement was November, 1954. Epi- 
leptiform seizures occurred on five oe- 
casions during the present pregnancy, 
the latest taking place on July 5, 1954. 
As a result of her initial clinie exami- 
nation, it was discovered that her 
blood Kolmer and VDRL tests were 


. positive and reactive, respectively. A 


diagnosis of late syphilis was made, 
and 2,400,000 units of penicillin was 
given intramuscularly on July 19, 1954, 
followed by two injections of 600,000 
units each on July 20 and 21. Spinal 
fluid examination and chest x-ray 
were not done. 

Labor began at 2:50 p.m. on July 
21, 1954, and the baby was delivered 
vaginally, via Sims’ position, 314 hours 
later. The mother’s postnatal course 
was not unusual. 

The baby was an apparently nor- 
mal, mature girl whose birth weight 
was 5 pounds, 8 ounces. The navel 
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was of the eutis type. Kolmer and 
} VDRL tests performed on cord blood 
negative and nonreactive, re- 
spectively. X-ray examination of the 
long bones revealed no evidence of 
syphilis. The baby was breast fed 


were 





peripheral inflammatory extension 

but took the feedings poorly. She ap- 
peared well, however, until the see- 
ond day, when it was noted that 
there was moderate cutaneous and 
scleral ieterus which rapidly became 
more pronounced. Blood studies done 
at this time revealed a hemoglobin 
level of 15.4 Gm. per 100 ml. and a 
leukocyte count of 7,100 per eubie 
millimeter, with a differential count 








NEONATAL OMPHALITIS AND 





Fig. 2 Umbilicus Case 1, Suppurative inflammation extends along the periarterial 
sheaths and laterally under the skin (top). 
Fig. 3.—Kidney Case 1. Abscesses are located deep in the medulla with radial streaks of 
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of 59 per cent segmented and 7 per 
cent nonsegmented neutrophils, 30 per 
cent lymphoeytes, 3 per cent mono- 
eytes, and 1 per cent eosinophils. Five 
normoblasts were noted per 100 leu- 
The blood was group A, Rh 


’ 
Koevtes, 


» 


Fig. 2. 


positive. The next day, July 24, it 
was noted that the baby appeared 
weak and had decreased reflexes. The 
umbilical eord and umbilicus ap- 
peared normal. Rectal temperatures 
varied between 97° and 98° F. There 
was perioral cyanosis. Green nasal 
discharge was seen and cultures of it 
resulted in the growth of Streptococ- 
cus viridans, Staphylococcus albus, and 
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Escherichia coli. The extremities were 
somewhat flaccid. A direct Coombs’ 
test was positive. Blood cultures re- 
sulted in no growth in 48 hours. 

The child was given two elyses of 50 
ml. each of 2% per cent glucose in 
Ringer's solution. Aqueous penicillin, 
100,000 units intramuscularly every 6 
hours, and oxytetracyeline, 25 mg. 
every 8 hours, were also given for a 
total of two doses each. However, the 
child’s condition deteriorated rapidly 
and she died at 10:05 p.m. on July 24, 
at the age of 76 hours. 

The autopsy was performed 14 hours 
after death. There was pronounced 
ieterus. The umbilieal cord was mod- 
erately desiccated and the umbilicus 
appeared grossly normal. Microscopi- 
cally, severe, acute nonspecific inflam- 
matory infiltration was noted around 
the umbilical arteries and in the ad- 
jaeent subeutaneous tissue, with lateral 
extension from the umbilicus (Fig. 2). 
Bilateral foeal atelectasis was present. 
The kidneys were not enlarged, each 
weighing 12 grams, but were seen to 
contain “urie acid infarets” in their 
medullary areas. Histologically, how- 
ever, it was seen that these linear yel- 
low discolorations were the result of 
acute nonspecific inflammation with 
foeal neerosis, extending from the 
renal papillae peripherally through the 
medulla. Foeal areas of inflammation 
and neerosis were also observed in the 
wall of the renal pelves (Fig. 3). The 
urinary traet was otherwise normal. 
The liver contained active areas of 
hemopoiesis but no lesions of syphilitic 
or nonspecific inflammatory nature. 
There was acute inflammation of a 
celiae lymph node. 

All other organs were not unusual 
except for the brain, which weighed 
300 grams and had a diffuse yellow 
tinge which externally was more in- 
tense over the hippocampal gyri, cere- 
bellar tonsils, and inferior olives. See- 
tioning revealed yellow staining of the 
lenticular nuclei, hippocampal gyri, 
amygdaloid nuclei, thalamus, subthala- 
mie bodies, red nuclei, substantia 
nigra, eollicular plate, inferior olives, 
dlentate nuclei, vermis, and the floor 





of the fourth ventricle. Microscopic 
examination substantiated the gross 
diagnosis of kernicterus and revealed 
the presence of an immature cerebral 
cortex. 


Comment.—The absence of syphilis 
in the infant is indicated by the results 
of serologic, radiologic, and histologic 
examinations. The diagnosis of late 
syphilis in the mother, though sug- 
gested by positive blood serologic tests 
and the history of seizures, was never 
supported by spinal fluid examination 
or chest roentgenograms for aortie dis- 
ease. The fact that the mother re- 
ceived 3,600,000 units of penicillin in- 
tramuseularly during the 48 hours pre- 
ceeding the baby’s birth suggests that 
an intrauterine origin of the infection 
is unlikely since the usual causative 
bacteria are commonly sensitive to this 
antibiotic. 


Case 2.—The mother, a 32-year-old 
white woman, had previously given 
birth to four normal full-term chil- 
dren. This, her fifth pregnancy, was 
uneventful. Her blood was group O, 
Rh positive. After a labor of average 
duration, spontaneous delivery of a 7 
pound, 11 ounce girl was accomplished 
on Jan. 6, 1955, at 10:00 a.m. The 
mother made a normal recovery. 
Initially, the infant appeared 
healthy. Her blood was group A, Rh 
positive. She was formula fed. Eight 
hours after birth, the infant appeared 
jaundiced. At this time, the serum 
bilirubin level was 4.8 mg. per 100 


.ml. and the leukocyte count was 


24,600 per cubie millimeter. The next 
day, the leukocyte count was 20,700 
per cubie millimeter of blood, with a 
differential count of 40 per cent seg- 
mented neutrophils, 44 per eent lym- 
phocytes, 12 per cent monocytes, and 
4 per cent eosinophils. There were 58 
normoblasts per 100 leukocytes and 
the reticulocyte count was 4 per cent. 
The serum bilirubin level was 4.4 mg. 
per 100 ml. and the van den Bergh’s 
reaction was positive direct. The fol- 
lowing day, January 8, the leukocyte 
count was 7,300 per cubie millimeter, 
there were 2 normoblasts per 100 
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leukocytes, and the reticulocyte count 
was 40 per cent. The erythrocyte 
count varied between 4.03 and 4.86 
million per cubic millimeter of blood. 
An A-O type of blood incompatibility 
was thought to exist with excessive 
hemolysis in the baby. 








NEONATAL OMPHALITIS AND PYELONEPHRITIS 41 


despite the administration of 2.5 ml. 
of 20 per cent calcium gluconate solu- 
tion intravenously on two oceasions. 
At noon, the patient received 0.5 ml. 
of ACTH gel intramuscularly and two 
hours later was given 10 mg. of corti- 
sone intramuscularly. At 4:30 P.M. 


Fig. 5. 


Fig. 4.—Umbilicus. Case 2. The inflammation is most pronounced near the peritoneal 


aspect (bottom). 

Fig. 5.—Kidney. 
ScesSSCS, 

Early in the morning of January 9, 
the jaundice was more pronounced, 
the Moro reflex was poor, and there 
was increased resistance to passive 
motion in all extremities. At 7:43 
A.M., the baby had a generalized con- 
vulsion lasting 30 seconds. The rectal 
temperature was 103° F. One hundred 
thousand units of aqueous penicillin 
was given intramuscularly within an 
hour of the first convulsion. However, 
the infant had several more seizures, 





Case 2. Diffuse acute medullary inflammation is present with focal ab- 


the infant received a transfusion of 44 
ml. of group A, Rh-positive blood. One 
hundred and fifty thousand units of 
penicillin and 25 mg. of streptomycin 
were given intramuscularly at 6:00 
P.M. and again the next morning at 6 :00 
A.M. The infant was placed in an Iso- 
lette, where her rectal temperature re- 
mained about 100.2° F. Five-tenths 
milliliter of ACTH gel was given in- 
tramuseularly at midnight, followed 
by 10 mg. of cortisone intramuscularly 
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at 2:00 a.m. January 10. Frequent 
aspirations of nasopharyngeal secre- 
tions were needed. The baby’s condi- 
tion beeame gradually worse and she 
died at 11:00 a.m., January 10, at the 
age of 96 hours. Cultures of blood 
and spinal fluid obtained immediately 
after death resulted in no growth. 
Specimens taken at the same time re- 
vealed a serum bilirubin level of 14.6 
mg. per 100 ml. and a spinal fluid pro- 
tein level of 168 mg. per 100 ml. 

Postmortem examination was per- 
formed 3 hours after death. Scleral 
and eutaneous jaundice was severe. A 
moderate amount of induration was 
felt lateral to the umbilieus, extending 
2 em. to each side but not detectable 
above or below it. The umbilical cord 
was desiccated and 10 em. long. Its 
base was normal. Sections of the um- 
bilieus revealed no inflammation 
grossly. Mieroseopieally, an area of 
acute inflammation was seen deep in 
the subcutaneous region of the um- 
bilieus adjaeent to the umbilieal vein 
(Fig. 4). The remaining organs were 
grossly not remarkable, but micro- 
scopic examination of the kidneys re- 
vealed bilateral aeute suppurative 
pyelonephritis, with inflammation and 
necrosis most pronounced at the tips 
of the renal papillae (Fig. 5). There 
was no obstruction of the urinary 
traet. The brain possessed the changes 
of kernicterus, essentially the same as 
those deseribed in Case 1. 


Comment.—The elinieal diagnosis of 
ABO incompatibility was not substan- 
tiated by the demonstration of sphero- 
eytosis, increased erythrocyte fragility, 
or appropriate antibodies in the baby’s 
blood. It appears likely that the in- 
fant’s entire clinical course can be 
explained on the basis of the umbilical 
and renal infection. Beeause of the 
antiphologistie effect of the adrenal 
corticosteroids, the administration of 
ACTH and cortisone—intended em- 
pirieally to combat hyperhemolysis 
may have had a deleterious effeet on 
the inflammatory process. 

Case 3.—The mother, gravida iii, 
para ii, was a 38-year-old Negro whose 
expected date of confinement was Jan. 





‘ eubie millimeter. 


31, 1955. Her first child, born in 1946, 
had been normal but the second child, 
born in 1950, was said to have had mild 
anemia. The mother’s blood was group 
B, Rh negative. She had never re- 
ceived blood by transfusion. The 
present pregnancy was normal except 
for an inerease in the incomplete Rh 
antibody titer from 1:32 on Nov. 18, 
1954, and on Dee. 30, 1954, to 1:256 
on Jan. 15, 1955. Beeause of this 
change, labor was induced by Pitocin 
infusion and the mother gave birth to 
a 7 pound, 11 ounce boy at 9:24 p.M., 
Jan. 20, 1955. Her postnatal course 
was normal. 

Initially, the baby was said to appear 
normal. It had a eutis type navel. 
Examination of cord blood revealed it 
to be group O, Rh positive. The biliru- 
bin level was 4.4 mg. per 100 ml. of 
blood, the leukoeyte count was 8,400 
per cubie millimeter, and there were 9 
normoblasts per 100 leukoeytes. The 
direct Coombs’ test was negative. 
Twelve hours later the infant was 
noted to be jaundiced. At that time the 
serum bilirubin level was 10.7 mg. per 
100 ml. and there was 14.4 Gm. of 
hemoglobin per 100 ml. of blood. The 
direct Coombs’ test was positive. The 
serum bilirubin level rose to 18.4 mg. 
per 100 ml. by the thirty-sixth hour 
and persisted at that level until death. 
The hemoglobin content remained be- 
tween 12.7 and 13.7 Gm. per 100 ml. 
of blood. The normoblast count de- 
ereased until the thirty-sixth hour 
when none was seen. Blood leukocyte 
counts varied from 7,200 to 11,100 per 
Streptomyein, 150 
mg., and aqueous penicillin, 100,000 
units, were administered intramuseu- 
larly in 2 doses during the last 12 
hours of life. The baby appeared 
relatively well until the age of 72 hours 
when slight opisthotonus, facial edema, 
and lethargy developed. Deep tendon 
reflexes were diminished and respira- 
tions were irregular. Cheyne-Stokes 
breathing developed and the infant 
died at 2:15 a.m., Jan. 24, 1955, at the 
age of 77 hours. 

Postmortem examination revealed 
marked ieterus. There were focal areas 
of atelectasis in both lungs. On gross 
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examination the umbilicus appeared 
normal but severe diffuse interstitial 
inflammation was seen microscopically 
with inferior extension in the subperi- 
toneal area (Fig. 6). Grossly, the 
kidneys did not appear abnormal but 
microscopically there was unilateral, 


x, ~~ 


Fig. 6.—Umbilicus. Case 3 The infection 
peritoneal. 


Fig. 7.—Kidney Case 3 
jacent medulla is acutely inflamed. 


acute suppurative pyelonephritis with 
the inflammatory reaction and necrosis 
more marked in the papillae (Fig. 7). 
The urinary tract was free of obstruc- 
tion. The brain was diffusely icteric 
and there was marked selective stain- 
ing of the basal ganglia as described in 
Case 1. 
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Comment.—Erythroblastosis was 
present as a result of Rh imeompat- 
ibility between the infant and mother 
and, with kernicterus, seems to have 
been the direct cause of death of the 
infant, with the umbilical and renal 
infeetion being a contributing factor. 


is subcutaneous and, to a lesser extent, sub- 


Abscesses are present at the tips of the papillae and the ad- 


DISCUSSION 
The true incidenee of umbilical in- 
fection is difficult to determine because 
there are doubtlessly many cases which 
are undetected clinieally and resolved 


spontaneously. Even in fatal cases of 
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omphalitis, it is possible that the souree 
of the infection may not be detected at 
autopsy because of failure to examine 
the umbilicus microscopically when it 
appears normal grossly. Three trans- 
verse sections of the umbilicus, one 
through the insertion of the eord and 
the others above and below it, were 
made in each of the present cases. For 
the eleventh-month period which this 
study encompasses, there was one fatal 
ease of omphalitis for every 737 live 
births in the Jefferson Medical College 
Hospital. At times, the incidence of 
omphalitis has reached epidemie levels 
such as occurred on two occasions in 
Paris in 1856 and 1857.° The first 
epidemie was associated with one of 
fever, whereas the second 

The morbidity 
omphalitis in these epidemies were 25 


puerperal 
was not.’ rates of 
and 22 eases per 100 live births and the 
mortality rates were 17 and 5 per 100 
live births, respectively. Although any 
bacterium may eause neonatal ompha- 
litis, the most common organisms in- 
fre- 
queney, are streptococci, staphylococci, 
bacilli. Aeute specific 
umbilical infeetions such as tetanus 
and diphtheria and chronie types such 
as tuberculosis and syphilis are rare in 
civilized areas of the world. 


volved, in decreasing order of 


and eolon 


Urinary tract infection is the most 
common bacterial disease in children 
under 2 years of age.* Renal infection 
is of the pyelonephritie type, affecting 
the kidney parenchyma itself, and not 
merely being limited to the mucosa of 
the renal pelvis. The infection most 
commonly arrives by way of the blood 
stream (hematogenous pyelonephritis) 
but may also ascend from the lower 
tract. The latter type of 
facilitated by urinary tract 
obstruction, may occur by way of either 


urinary 
spread, 


the lumen of the ureters or via its 
lvymphatie vessels. In each of the pres- 
ent eases, the absence of septicemic 
changes in other viscera makes it most 
likely that the spread of infection from 
the umbilicus to the kidney occurred 
by the ascending route, and especially 
by lymphatie channels since no urinary 
obstruction existed. 

The clinical diagnosis 
nephritis in the neonatal 
difficult beeause the urine normally 
contains erythrocytes, albumin, casts, 
and epithelial cells at this time. Oniy 
a progressive increase in the amounts 
of these components, together with the 
demonstration of bacteruria and py- 
uria, is significant. Neonatal pyelo- 
nephritis is rare, in contrast to its 
relatively common occurrence later in 
infaney. Morison’® states that in 802 
autopsies of newborn babies, he found 
only 3 eases of pyelonephritis. Hunt*® 
reported one case of unilateral pyelo- 
nephritis associated with ureteral strie- 
ture in a newborn infant. He made 
no mention of the umbilieus but be- 
lieved the renal infection to be of 
intrauterine origin. 


of pyelo- 
period is 


The association of omphalitis with 
pyelonephritis has been observed pre- 
viously, but only as a result of blood- 
borne spread. Campbell? mentions one 
ease of hematogenous bilateral pyelo- 
nephritis secondary to omphalitis and 
complicated by hypogastrie phlebitis 
in a 23-day-old infant. He states that 
the mortality of neonatal pyelonephri- 
tis is 40 per cent. Dunham,° in her 
excellent paper on septicemia of the 
infant, cited 7 cases of 
omphalitis. Three of the infants, all 
with Escherichia coli septicemia, had 
Two of the three 


newborn 


acute pyelonephritis. 
Autopsy in each instance 
bilateral, acute pyelo- 


babies died. 
demonstrated 
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nephritis with no urinary tract obstrue- 
tion. Pyelonephritis ean develop as a 
result of omphalitis by means of spread 
of infection via the deep lymphatic 
vessels which descend from the lateral 
and inferior aspects of the umbilicus 
to the deep inguinal and iliae lymph 
nodes.‘ These lymph nodes are in close 
communication with the lymphatic 
vessels ascending the urinary tract to 
the kidneys. This method of spread is 
well illustrated by one of Dunham's 
eases of omphalitis in which there was 
subeutaneous umbilical lymphangitis 
with pericystitis and _periureteritis, 
eaused by hemolytie streptococci; no 
pyelonephritis had developed by the 
time the baby died. 

In the present series, the most prom- 
inent symptom in each ease was 
jaundice, which was clinically attrib- 
uted to Rh or ABO sensitization or to 
congenital syphilis. Kernicterus ex- 
isted in each of the 3 eases. This 
nonspecific entity is most frequently 
associated with maternal-fetal blood Rh 
or ABO ineompatibility but also oe- 
eurs frequently when infection, pre- 
maturity, pulmonary or cerebral 
hemorrhage, prolonged diarrhea, or 
maternal diabetes exist..* Despite the 
rule that kernicterus in erythroblas- 
tosis does not develop until the serum 
bilirubin level exceeds 20 mg. per 100 
ml., 2 of the 3 infants whose cases are 
discussed here developed clinical and 
pathological evidence of kernicterus 
with maximum serum bilirubin levels 
of 14.6 and 18.4 mg. per 100 ml. Frae- 
tionation to determine the amount of 
indirect reacting bilirubin, whose level 
is best correlated with the development 


of kernicterus, was not done. 


SUMMARY 


Three cases of acute nonspecific 
omphalitis are presented which were 
associated with acute pyelonephritis, 
apparently developing by means of 
spread along lymphatic vessels. Jaun- 
dice and symptoms of kerniterus dom- 
inated each clinical course. 


I am indebted to Dr. Richard G. Berry 
for neuropathologic data, to Dr. Thaddeus 
L.. Montgomery for criticism and permission 
to report on these cases, and to Dr. Charles 
N. Wang and Dr. Erich A. Everts for patho 
logic interpretations. 
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THE MYXEDEMA REFLEX IN INFANTS AND CHILDREN WITH 
HYPOTHY ROIDISM 
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NeW ORLEANS, La. 
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HE reflex, first de- 


seribed in adults with myxedema 


myxedema 


by Chaney" in 1924, is one of the more 
valuable physical signs in medicine. 
Although its diagnostic importance in 
adult hypothyroidism has been reecog- 
nized, this reflex has not received em- 
phasis in the diagnosis of this condition 
We that 


it has been consistently present in the 


in ehildren. have observed 


children with cretinism or postsurgical 


hypothyrodism whom we have seen. 
The reflex ean be elicited from any 
deep tendon and is characterized by 
apparently normal contraction of the 


musele followed by abnormally slow re- 


laxation. It was quantitated, in 1951, 


with an eleectronie apparatus? which 


revealed slow muscle eontraction as 


well as relaxation in 115 adult patients 
with myxedema, although 23 per cent 
had a reflex within the normal range 


for the method. According to their 


standard measure of duration of the 


reflex, none of the normal patients had 


an interval longer than 0.46 seeond, 


whereas 77 per cent of the patients with 
myxedema had intervals ranging from 
0.46 to 0.80 second. 
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We are presenting 11 eases of in- 
fants or children with characteristic 
reflexes: 6 
yitrous eretins, and 2 chil- 


hypothyroid nongoitrous 


eretins, 3 gt 
dren with hypothyrodism after thy- 
roidectomy. Each patient had a de- 
laved bone age determined by epiphys- 
Two of the goitrous 
had 
all 


patients response to thyroid medication 


eal development. 
eretins, aged 8 and 13 years, 
overt epiphyseal dysgenesis. In 
was one of improvement, as indicated 


age as well as 


by advancement in bone 
by the expected changes in appearance, 
alertness, mentality, and activity. In 
all 3 goitrous eretins therapy resulted 
in deerease in size of the goiters and 
in Case 3 in the complete disappear- 
anee of the goiter. In all 11 eases the 
myxedema reflex was strongly present. 
With therapy, the reflex returned to 
normal the other 
clinical signs of eretinism disappeared, 


before many of 
as is true in adults. 

The laboratory data of interest are 
listed in Table I. Both normal and 
high cholesterol levels were found in 
the untreated children which was the 
experience of Wilkins and co-workers.* 
It is interesting that the 3 
months of age had normal 


nongoitrous 
eretins at 3 
levels, whereas the older children all 
had elevated values. The serum alka- 
line phosphatase levels 
normal in all but one patient, as was 
the observation of Talbot and 


ciates.° In 2 patients the low alkaline 


were below 


asso- 
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2.7 and 5.9 
Bodansky units, which inereased after 
11.5 12.0, 


patients, probable right 


phosphatase levels were 


treatment to and respec- 


tively. In 3 
ventricular hypertrophy was demon- 


strated in the eleetrocardiogram. 


TABLE I, 


24-HOUR 
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REFLEX IN HYPOTHYROIDS 
(TSH)* level, and thyroidal I’ up- 
take in 24 hours. Nine of the eleven 
patients had low serum protein-bound 
iodine (PBI), low 24-hour I'** uptake, 
or both. As would be expected, the 


I’ thyroidal uptake in two of the 


LABORATORY DATA IN ELEVEN CHILDREN WITH MYXEDEMA 


ALKALINE 


PHOSPHA PLASMA 


TASE (5-12 TSH 
BODANSKY LEVELt 
UNITS PER (0.00-0.5 
CENT* ) uG/ML.* ) EKG 
2.3 10.0 Probable right ventric 
ular hypertrophy 
2.9 Probable right ventric- 
ular hypertrophy 
2.9 Probable right ventric 
ular hypertrophy 
2.7(11.5)} .0 Suggestive right ven 
tricular hypertrophy 
5.9(12)? - 
4.1 
4.0 55.0 Normal 
50.0 —_—_— 
after treatment. 


goitrous eretins was high. One of 


these, Case 7, had a normal PBI and 


SERUM SERUM 
[131 PROTEIN- CHOLES- 
UPTAKE BOUND TEROL 
(15-45 IODINE (96-308 
AGE, RACE, PER (4.0-8.0 | MG. PER 
AND SEX CENT*) | ¥/100*) | CENT*) 
Vongoitrous Cretins 
1. 3 mo. W.M. 3.1 166 
2. 3 mo. W.F. §(2.9) 180 
3. 3 mo. W.F. 1.0 270 
4. 30 mo. N.M. 2.0 1.5 333 
5. 36 mo. W.F. 2.0 1.8 500 
6. 10 mo. W.M. 6.1 396 
Goitrous Cretins 
7 13 yr. W.M. 78.0 5.5 370 
8. 8 yr. W.F. 77.0 
9. 3 mo. N.F. 3.9 306 
Postthyroidectomy 
10. ll yr. W.F. 2.0 489 
ll. 10 yr. W.F. 1.3 2.7 
*Normal values. 
tU.S.P. pg/ml. 
tFigures in parentheses indicate determination 
$One year later while not receiving thyroid hormone. 
No determination done. 
Other laboratory observations of in- 
terest are the serum protein-bound 


iodine level, serum thyrotropin 


*The serum thyrotropin (TSH) levels were 


measured in tadpoles, the I" uptake of the 
thyroid gland being used as the index of 
activity. By this method, 2.5 sg of the 
U.S.P. standard per milliliter of serum is 
the lowest concentration that can be meas- 
ured. Normal values have been found by 
other methods to be 0.00 to 0.5 gg U.S.P. 
standard per milliliter.’ This determination 


was obtained on 4 patients and was elevated 
in all. In the cretin, Case 1, aged 3 months, 
the TSH level of 10 wz per milliliter is higher 
than is reported in the plasma of most 
adults with myxedema, the range in adults 
by this method being from 2.5 to 7.5 we per 
millili er. he severe nongoitrous = cretin 
aged 2% years (Case 4), had a plasma TSH 
level of 5.0 we per milliliter. 


Case 10, six 
weeks after total thyroidectomy, had a level 


of 50 we per milliliter. The highest value 
was obtained in Case 7, the 13-year-old 
goitrous’ cretin. His serum protein-bound 


a low normal butanol extractable iodine 


100 ml. which is 
normal previously mentioned, the 
BEI was 3.4 y per 100 ml. The diagnosis 
of hypothyroidism was substantially 
strengthened when the patient was found 
t. have a myxevema reflex. In addition to 
this, his elevated serum cholesterol, minus 
36 basal metabolic rate, delayed bone age, 
and favorable response to therapy supported 
the diagnosis of hypothyroidism. After daily 


value was 5.5 y per 


and, 


iodine 
as 


administration of 1 grain of desiccated thy- 
roid for 3 months, the serum TSH level be- 
came less than 2.5 we U.S.P. standard per 
milliliter. This suggested that his pituitary 
gland did respond normally to thyroid hor- 
mone and that the low normal BEI level 
represented not only thyroxin but some in- 
active iodinated amino acids. If the BEI 
value was representing normal amounts of 


circulating thyroxin, his serum levels of thy- 


rotropin would not have been measurable by 
this method, 
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(BEI).* In Case 2, a nongoitrous 
eretin, recent Lipiodol studies pre- 


vented performance of “* uptake and 
PBI One year after 


adequate therapy in Case 2, the dosage 


serum studies. 
of desiceated thyroid hormone was re- 
duced to 144 Gm. daily for 6 weeks. 
Clinieal evidence of eretinism re- 
turned, at which time the PBI was 2.9 
y per 100 @.e. 
DISCUSSION 


Several helpful laboratory tests are 
now available to assist in the diagnosis 
of eretinism in children. However, a 
reliable physical finding that can be 
easily performed is a welcome addition. 
It has been our experience that this 
typical slow reflex can be elicited in no 
adult patients except those with myxe- 
Since the 


elicited in patients with myxedema due 


dema. abnormal reflex is 
to thyroid deficiency and in those with 
pituitary 
differ- 

We 


have occasionally seen normal reflexes 


secondary to 
helpful in 
conditions. 


myxedema 
failure, it is not 
two 


entiating these 


in adults with myxedema of recent 


onset. We have noted that although 


clinieal and laboratory evidence of 
myxedema may be present in adults 
after thyroidectomy, the myxedema re- 
evident before 6 


We have had 
no experience in eliciting the reflex in 


flex has not been 


weeks postoperatively. 
eretins less than 3 months of age. 

To our knowledge, this reflex is not 
mentioned in the literature on eretin- 
ism and hypothyroidism in infaney 
and childhood. It is possible that the 
technique previously used in eliciting 
the reflex has been unsatisfactory. In 

*The BEI is representative of thyroxin and 
the difference between the PBI and BEI (nor- 
mally 0.5 »~g@) was 2.1 gg per 100 mi. This is 
what one would expect in serum from goitrous 
eretins since their thyroid glands produce ab- 


normal types of iodinated amino acids in addi 
tion to thyroxin, 
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order to see the slow relaxation phase, 
we have found it necessary to support 
the weight of the leg or forearm while 
eliciting the reflex. Unless this is done, 
the weight of the distal arm or leg will 
cause the extremity to fall faster, and 
thus hasten the relaxation phase and 
mask the abnormal reflex. It is im- 
portant that in eliciting the biceps 
and quadriceps reflexes the examiner 


watch the movement of the muscle 
bundle itself, not the movement of the 
forearm or leg. The musele bundle 


appears to contract normally but relax- 
ation oceurs gradually. Oceasionally, 
the movement of the biceps tendon 
be felt with the hand or thumb 
better than it can be seen. When the 


examiner tests for the Achilles reflex, 


ean 


it is best to have the patient kneel on 
feet off the 
In this position the positive re- 


a ehair or bed with his 


edge. 
flex is obvious in the calf musele but 
it is best seen in the movement of the 
foot. We suggest attempting to elicit 
the sign on all the deep tendon re- 
flexes. There is some theoretie ad- 
vantage in the Achilles reflex since the 
musele is larger and longer and the 
prolonged relaxation is more readily 
evident. We have often given infants 
a bottle of milk while testing the re- 
flex and have frequently spent several 
minutes in eliciting the reflex so that 
the contraction and relaxation phases 
could be clearly seen. Also of im- 
portance is the foree applied to the 
reflex hammer. If the blow is too 
foreeful, the resulting reflex may be 
strong enough to approach a normal 
one. With a light tap, the myxedema 
reflex is frequently more obvious. 

A reflex that is questionably slow is 
of little diagnostic help in hypothy- 
instanees it is best 


roidism. In such 
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to rely on the other signs of this con- 
dition. We consider a classical ab- 
normal reflex to be pathognomonic of 
hypothyroidism. Since the reflex dis- 
appears relatively early during ther- 
apy, and before optimum maintenance 
therapy has been obtained, it cannot 
be used as a guide to the amount of 
Bone 
age, rate of growth, and mental devel- 
opment are the 
termining thyroid hormone dosage. 


thyroid hormone to be given. 


ehief means of de- 


CONCLUSIONS 

The myxedema reflex is an impor- 
tant, often overlooked pathognomonic 
sign of hypothyroidism that ean be 
found in infants and children as well 
The test is a simple office 
procedure that should be done rou- 


as in adults. 


tinely in patients suspected of having 
particularly 
thyroid function 


hypothyroidism. It is 
helpful if 
studies are not available or eannot be 


specific 
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used because of recent iodide ingestion 
and in patients such as goitrous cretins 
whose specifie thyroid studies do not 
agree with the clinical diagnosis. 
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COMPARISON OF INTRAMUSCULAR IRON-DEXTRAN AND ORAL 
FERROUS SULFATE IN THE TREATMENT OF IRON- 
DEFICIENCY ANEMIA 
Wer Liana Yu, M.D., KarRIAGOWNDER MANONMANI, M.D., AND 
R. Janet Watson, M.D. 

BrRooKLyNn, N. Y. 


LTHOUGH iron administered by 

mouth is usually satisfactory in 
correcting iron-deficiency anemia, sev- 
eral authors have recently advocated 
the intramuscular injection of an iron- 
dextran preparation in some cireum- 
stanees. It is the purpose of this in- 
vestigation to attempt to improve our 
understanding of the therapeutic value 
of this preparation in order that the 
indications for its use could be placed 
on a firmer basis. 

First introduced 1947," 
rated iron oxide for intravenous injee- 
tion was the only practical parenteral 
The 


serious 


in saecha- 


iron preparation until recently. 
technical difficulties the 
general reactions that oceasionally oe- 
In 1954, 
first re- 
ported the results of an iron-dextran 


and 


eurred limited its usefulness.” 
a group of British workers*® 


complex suitable for intramuscular in- 
jection. The pharmacology of this new 
preparation was reported by Martin 
and associates® and others." * In this 
country, Wallerstein® and Sturgeon® 
were the first to report its use. Since 
that time, there have been several addi- 
tional reports.*°"* All agree on the 
effieaey of iron-dextran complex for 
Pediatrics of the 
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correction of iron-deficiency anemia 
and on its lack of toxicity. 
October, 1956, 

complex has been used on patients with 
iron-deficiency anemia in Kings County 
Hospital, Brooklyn. Although 107 pa- 
tients received this preparation, only 
72 had sufficient follow-up data to be 
ineluded in this report. For ecompari- 
31 patients who re- 


Sinee iron-dextran 


there were 3 
ceived a ferrous-sulfate preparation by 


mouth. 


son, 


MATERIAL AND METHODS 

All children were seen on the wards 
of Kings County Hospital or in the 
Pediatrie Hematology Clinie. Only 
those with hemoglobin values less than 
8.5 Gm. per cent were included. The 
iron-deficiency anemia was nutritional 
in origin in all patients with the exeep- 
tion of one 12-year-old girl whose ane- 
mia was due to chronie blood loss aris- 
ing from hookworm infestation. Most 
of the patients ranged in age from 3 
The 
divided in two groups, uncomplicated 


months to 4 years. cases were 


and complicated. The complications 


included various transient infections 
and lead poisoning. 
The total 


(Imferon*) was determined according 


dosage of iron-dextran 


*Imferon, Lakeside Laboratories, Inc. 
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to the table supplied by the manufae- 
turer. On the basis of his weight and 
level of hemoglobin, each child received 
an amount of iron which was 140 per 
eent of that which would theoretically 
be used in the construction of new 


TABLE [. 
IRON- DEFICIENCY 
IRON-DEXTRAN 
CASE AGE (MG. ) 
NO, ( YR.) SINGLE TOTAL 
1 2 100 500 
2 614 100 500 
3 9 100 500 
4 2 100 400 
5 1 100 400 
6 14 100 200 
7 14 100 300 
8 A 50 300 
9 2 % 100 600 
10 3 100 500 
11 ] 100 500 
12 3 100 400 
13 114 100 200 
14 % 100 500 
15 3 100 700 
16 A 100 500 
17 12 100 1100 
18 % 100 400 
20 1% 100 600 
21 2 100 400 
22 3 100 700 
23 1y 100 400 | 
24 ] 100 200} 
25 1% 100 300 
26 l 100 400 | 
27 1% 100 400 | 
28 14 100 100 | 
29 114 100 500 
Mean 2 458 


hemoglobin sufficient to raise the level 
to 14 Gm. per cent. Each single in- 
jection was given in the amount of 50 
mg. (1 ml.) or 100 mg. (2 ml.). Some 
of the children, as shown in the tables, 
were given daily injections until the 
requisite total reached ; 
others, for comparison, received weekly 
The latter were treated in 
department, and the 


dose was 
injections. 
the outpatient 
former on the wards. 

The control group with uncompli- 
cated iron-deficiency anemia was given 
oral ferrous sulfate daily throughout 
The prep- 


the period of observation. 
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MCHC 
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aration given was Elixir of Mol-iron,* 
one teaspoonful three times daily, a 
daily dose of 0.6 Gm. of ferrous sulfate 
or 120 mg. of elemental iron. 

The diagnosis of iron-deficieney ane- 
mia was based upon the finding of a 


WEEKLY HEMOGLOBIN AFTER DAILY INTRAMUSCULAR IRON-DEXTRAN IN CASES WITH 
ANEMIA, UNCOMPLICATED 


‘HEMOGLOBIN (GM. PER CENT) 


(PER WEEKS AFTER THERAPY 
CENT ) 0 1 2 3 4 
20.0 4.0 7.0 9.7 

20.0 4.5 5.3 9.0 

21.4 6.0 8.6 12.0 

22.4 6.5 8.0 9.5 10.0 

22.8 6.6 8.8 12.0 

28.0 7.0 7.5 10.3 

21.0 6.1 8.5 9.2 10.1 11.3 
26.0 5.7 8.3 8.7 10.9 11.9 
27.0 3.5 4.0 # 

22.0 4.7 4.1 9.3 9.6 

17.8 3.3 6.8 8.5 10.0 

27.0 6.2 7.0 10.0 10.3 

21.0 6.6 8.2 10.0 

19.5 3.7 8.7 10.4 

18.2 3.9 7.5 10.0 12.0 

21.7 2.6 5.7 7.3 8.2 11.0 
27.0 7.8 9.0 10.0 10.9 

26.0 6.8 8.7 9.1 

18.0 29 6.8 12.0 

24.4 | 84 8.7 10.0 

21.0 3.5 5.9 9.0 

21.6 5.3 8.2 9.5 

26.0 6.5 7.5 10.4 

23.0 6.7 8.7 8.7 

20.0 5.7 9.6 11.0 11.5 

26.0 6.8 9.0 10.5 

24.0 6.9 8.3 95 | 10.1 10.4 

6.8 8.6 9.7 
22.4 5.4 7.5 96 | 10.2 


low hemoglobin, low mean corpuscular 
hemoglobin concentration and miero- 
eytie hypochromie red cells seen on 
cover slip smears stained with Wright's 
stain. 

Hemoglobin determinations were 
made at weekly intervals after therapy. 
In many patients, hemoglobin and re- 
ticuloeyte values were obtained daily 
for the first 2 weeks or until a definite 
peak had been demonstrated. 

The hemoglobin determinations were 
made by a photoeleetrie method using 





*Ferrous sulfate-molybdenum oxide. (White 
Laboratories, Inc.) 
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WEEKLY HEMOGLOBIN AFTER DAILY INTRAMUSCULAR IRON-DEXTRAN IN CASES 
-RANSIENT INFECTION 


(GM. PER CENT) WEEKS AFTER THERAPY 


1a 31 Ole eS ST 


o|@icS x is 


HEMOGLOBIN 
WEEKS AFTER 


INTRAMUSCULAR 


? 
0 


10.6 
9.9 

11.3 

10.2 


104 
9. 


10.2 
10.4 


10.: 
10.4 


DAILY INTRAMUSCULAR 
IA, COMPLICATED BY 


COMPLICATIONS 
Diarrhea 
Diarrhea and pneumonia 
Fever 
Fever and cough 
Amebiasis 
Bronchopneumonia 
Lymphocytosis 
Pneumonia 
Gastroenteritis 
Fever and cough 
Pyogenie cervical adenitis 
Bronchopneumonia 
Tonsillitis 
Pertussis 
Trichuris trichiura 
Pneumonia 
Fever 
Pneumonia 
Sepsis 


IRON-DEXTRAN IN CASES 
LEAD POISONING 


(GM. PER CENT) 
THERAPY 


2 3 4 5 6 
8.5 

0.4 11.5 

5.3 8.8 10.1 

9.2 

9.5 9.8 9.5 | 10.3 10.3 
6.6 8.0 

9.0 9.2 

8.3 9.2 

8.8 

8.4 9.0 


IRON-DEXTRAN, IN CASES 











ANEMIA, UNCOMPLICATED 


THE 
BE Il. 
WitH TRON-DEFICIENCY 
IRON-DEXTRAN | yon 
AGI MG. ) PER |__ 
(YR.) | SINGLE |TOTAL|CENT)| 0 

3 100 200 7.7 

l 100 300 | 24.0 6.6 

3 100 500 8.1 
ll 100 500 °1.7 5.0 
} 100 500 21.4 6.0 
1% 100 500 20.0 4.0 
ll 100 300 23.0 5.6 
l 100 300 19.0 5.9 
114 100 300 20.0 6.0 
¥, 100 300 23.4 ‘ 

l 100 coo 17.4 
1 50 150 29.0 

” 100 500 26.0 3. 
ll, 100 600 3. 

) 100 500 !5.4 . 
3 50 wo) "5.0 5.7 
34 100 100 "7.0 6.2 

2 100 100 "24.0 6.0 
\y 50 "00 »S.0 5.5 
y 383 | 23.6 5.7 
Lil. Werekiy HEMOGLOBIN AFTER 

With Iron-DeFiIcieENcY ANEM 
IRON -DEXTRAN MCH( 
AGE MG. ) (PER 
YI SINGLE | TOTAI CENT ) 
100 500 20 
100 100 21 
3 100 500 25 
1% 100 300 
2, 100 500 £3 
1% 100 500 26 
4 100 100 20.3 
lly 100 300 
” 100 500 o4 
av $33 99 8 
I\ WEEKLY HEMOGLOBIN AFTER 
With [TRON-DEFICIENCY 
IRON-DEXTRAN MCH 
AGI MG. ) ( PER 
YI SINGLE | TOTAI CENT) 
24 100 500 ppd 
14 100 300 21 
1% 100 400 25 
1% 100 500 14 
1% 100 500 30 
lly 100 500 
ye 100 300 28 
l 100 500 
l 100 300 
l 100 300 
lly 100 300 1 
2 100 275 
114 100 383 23 


HEMOGLOBIN (GM. PER CENT) 
WEEKS AFTER THERAPY 

0 1 2 3 4 5 
7.0 9.0 10.2 10.0 12.0 
7.0 9.5 12.2 
7.5 9.7 10.5 12.0 
1.5 4.0 7.0 8.7 
5.7 6.7 8.7 10.5 11.0 
3.8 6.0 9.5 11.0 12.0 
8.5 9.0 11.5 
$.5 7.0 9.5 11.5 11.3 
7.5 7.0 10.3 11.2 
8.0 8.5 9.0 9.5 10.5 11.5 
8.0 9.0 11.0 12.7 
75 7.5 11.0 12.0 
6.4 7 10.0 10.4 11.3 11.5 
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a Coleman Jr. Speetrophotometer. The 
Wintrobe tube was used for most of 
the hematocrits. However, the micro 
method,'* which agrees closely with 
the Wintrobe method, was used for the 
clinie patients. Retieuloeytes were 
stained with saline cresyl blue, ecounter- 
stained with Wright’s stain, and the 
percentage in 500 red cells was deter- 


mined. 
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eases complicated by lead poisoning. 
In the 12 patients, with uncomplicated 
iron-deficiency anemia, given weekly 
instead of daily injections, the average 
hemoglobin rise one week after the first 
injection was only 14 Gm. per cent, 
but the gain during the second week 
(after two injections) was 2.3 Gm. per 
cent, which compared favorably with 
the gains of those who received daily 
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HEMOGLOBIN, gm. % 


IN 























Uncomplicated (deily injection) 
EES Uncomplicated (weekly injection) 


Compliceted by infection 
(daily injection) 


Complicated by lead poisoning 


E43 (daily injection) 
y 


12 1.2 






































Ist WEEK 


Fig. 


RESULTS 

The iron-dextran 
good in all 72 patients. In many pa- 
tients, better appetite and less irrita- 


response to was 


bility were noted within 2 to 3 days 
The first 
hemoglobin rise was usually noted on 
the fourth or fifth day, and by the end 
of the first week it averaged 2.1 Gm. 
per cent in the uneomplieated cases, 


after treatment was started. 


1.8 Gm. per cent in those complicated 
by infection, and 0.7 Gm. per cent in 


2nd WEEK 








3rd WEEK 

1 

In the group that received 
Gm. 


injections. 
oral iron, the gain was about 1 
week for the first 3 


eent each 


weeks. 


per 


The initial hemoglobin values and 
weekly hemoglobin values after treat- 
ment are listed in Table I for uneom- 
plicated eases, Table II for eases com- 
plicated by transient infection, Table 
III for eases complicated by lead poi- 
soning, Table IV for patients who re- 
ceived weekly injections, and Table V 
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TABLE V. 
TRON-DEFICIENCY 


MCH(¢ 
( PER 
YR. CENT 


HEMOGLOBIN 


26 
"0 ” 
20 


or 


1% 


26.5 


108 
104 


105 


Mean 


for patients who reeeived therapy by 
Fig. 1 the 


weekly gain of hemoglobin during the 


mouth. shows average 
first 3 weeks of the five groups of eases. 

The retieuloeytosis in the iron-dex- 
tran group started as early as the third 


day in some eases and reached a peak 


on the fifth to eighth day, the average 
No difference 


being the seventh day. 


(GM. PER CENT 


OF PEDIATRICS 


WEEKLY HEMOGLOBIN ArreR DaiLy Ferrous Iron By Mourn In Cases WITH 
ANEMIA, UNCOMPLICATED 


WEEKS AFTER THERAPY 
+ 5-10 
10.0 


12.0 Gm. % 2% mo. after 


therapy 
12.5 Gm. wk. after 
therapy 
10.3 Gm. 
therapy 


i wk. after 


12.0 Gm. 5 wk. after 
therapy 
10.5 Gm. 
therapy 
10.7 Gm. 
therapy 


i wk. after 


3 wk. after 


10.8 Gm. i wk. after 


therapy 
11 Gm. % 5 wk. after 
therapy 


8 Gm. % at Sth wk. and 
12.0 Gm. % 2% 
after therapy 


mo, 


10 Gm. % 6 wk. after 
therapy 

9.5 Gm. % 5 wk. after 
therapy 

11.0 Gm. % 
therapy 

11.9 Gm. & 
therapy 


5 wk. after 


5 wk. after 


was noted between the uncomplicated 
eases and those complicated by tran- 
sient infeetion. In four eases of lead 
poisoning, the peak was delayed from 
the eighth to the fourteenth day. In 
the oral-iron group, the peak was lower 
and was not reached until the sixth to 
Tables VI, VII, VIII, 


and TX show the maximum reticuloeyte 


sixteenth day. 
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TABLE VI. 





OF 


INITIAL HEMOGLOBIN AND RETICULOCYTE PEAK AFTER DAILY 








dv 


IRON-DEFICIENCY 





ANEMIA 


INTRAMUSCULAR 


IRON-DEXTRAN IN CASES WITH IRON-DEFICIENCY ANEMIA, UNCOMPLICATED 


INITIAL HEMOGLOBIN 
CASE NO. (GM. PER CENT) 

1 4.0 

7 5.7 

8 6.1 

11 3.3 
15 3.9 
17 7.8 
20 2.9 
21 S.4 
22 35 
23 5.3 
24 6.5 
71 5.5 
72 7.0 
Mean 5.4 


TABLE VII. INITIAI 
IRON-DEXTRAN IN CASES WITH 


HEMOGLOBIN AND RETICULOCYTE PEAK AFTER DAILY 
TRON- DEFICIENCY 


RETICULOCYTE PEAK 
(PER CENT) DAY OF PEAK 

»- = 
m—amel ‘ 
9.2 Ss 

11.1 a) 
15.4 6 
18.7 8 

4.4 7 
28.0 7 
5.2 6 

19.3 8 
21.4 7 
19.3 
19.2 6 

3 5 


INTRAMUSCULAR 
ANEMIA, COMPLICATED BY 


TRANSIENT INFECTION 


INITIAL HEMOGLOBIN 


CASE NO. (GM. PER CENT) 
33 5.0 
34 6.0 
38 6.5 
42 3.5 
43 3.7 
44 7.2 
45 6.6 
50 5.8 
73 7.5 
74 6.7 

Mean 5.9 


TABLE VIII. 


IRON-DEXTRAN IN CASES WITH 


LEAD 
INITIAL HEMOGLOBIN 
CASE NO (GM. PER CENT) 

55 6.3 
53 7.5 
52 29 
58 6.5 
Mean 5.9 


response in relation to the initial hemo- 


globin in some eases of each 
Fig. 2 


relation between the maximum retieu- 


group. 


shows that there is a good cor- 


loeyte response and the initial hemo- 
that the the 
hemoglobin, the higher the reticuloey- 


globin in lower initial 


tosis. The highest reticulocyte count 


YR 


per cent in two patients with 


was 


INITIAL HEMOGLOBIN AND RETICULOCYTE PEAK AFTER DAILY 
IRON-DEFICIENCY ANEMIA, COMPLICATED BY 
POISONING 


RETICULOCYTE PEAK 
(PER CENT DAY OF PEAK 
18.1 7 
9.0 6 
13.1 5 
20.5 9 
28.4 8 
8.0 8 
7.0 8 
26.2 7 
5.2 6 
12.9 8 
14.8 Y Pj 


INTRAMUSCULAR 


RETICULOCYTE PEAK 
(PER CENT) DAY OF PEAK 
7.0 14 
8.3 8 
25.5 11 
7.6 13 
12.1 11.5 


hemoglobins of only 2.9 and 3.7 Gm. 
per cent. 

The only untoward reaction noted 
in the iron-dextran group was gener- 
alized urticaria, occurring half an hour 
No further injee 
Only 


after an injection. 
tions were given to this child. 


one patient developed staining of the 


skin at the site of injection. 
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PREPARATION BY MoutH IN CASES WITH IRON-DEFICIENCY ANEMIA, UNCOMPLICATED 


CASE NO. 
79 

81 

83 

S7 

90 

91 

93 

“4 
100 


Mean 


@ Uncomplicated 
o Complicated by infection 
x Complicated by lead 
porsoning 
° j 
* | 
° 
x 
° 
e 
° 
. - . 
o 
° 
o 
co 
. 
® oe 
x 
° 
x 
x ° 
a ° o 
. 
3 4 5 6 7 8 
INITIAL HEMOGLOBIN, gm. % 
Fig. 2. ' 
’ 
INITIAL HEMOGLOBIN AND RETICULOCYTE PEAK AFTER DAILY FrEkROUS IkON 








INITIAL HEMOGLOBIN RETICULOCYTE PEAK 
(GM. PER CENT) (PER CENT) 
7.2 2.7 
4.7 5.2 
4.9 6.0 
6.9 4.5 
5.3 8.6 
5.0 5.3 
6.3 28 
4.8 5.2 
7.2 45 
5.8 5.0 








DAY OF PEAK 


12 
15 
7 
11 
13 
6 
9 
16 
6 

10.5 
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DISCUSSION 


Our experience with iron-dextran 
complex agrees well with other pub- 
lished reports as to its efficacy in rais- 
ing the hemoglobin to a normal level. 
In uneomplicated cases, the rise ex- 
eeeded 2 Gm. per cent per week for 
the first 2 weeks. This was double the 
hemoglobin rise of about 1 Gm. per 
cent per week in our orally treated 
patients, whose rise was similar to that 
reported by others.’® The reticulocyto- 
sis following iron-dextran 
much higher and appeared sooner than 
that following iron preparations given 
by mouth. 
globin and reticulocyte count in the 
iron-dextran group were partly due to 
the fact that the mean hemoglobin of 
the uncomplicated eases receiving iron- 
dextran was only 5.5 Gm. per cent, 
whereas in the orally treated cases, the 


was also 


The greater rises in hemo- 


mean hemoglobin was 6.0 Gm. per cent. 
The reticulocyte response in our pa- 
tients on oral iron was less than that 
reported by others, a fact for which we 
have no definite explanation. 

Cope’’ reported a comparison of 
oral, intravenous, and intramuscular 
preparations in 517 patients, and con- 
eluded that intramuscular iron was as 
good as intravenous, and that iron 
given orally was ‘‘as effective as the 
other two methods in all but a few re- 
fractory ecases.’’ However, Josephs’ 
pointed out in his recent review on iron 
absorption that intravenous 
generally rapidly and 
pletely utilized for hemoglobin forma- 
tion than is iron given by mouth. This 
is probably also true of iron given by 
the intramuscular route since it is 
readily absorbed.*? Although any iron 
preparation, if given for a long enough 
period of time, will restore the hemo- 
globin value to normal, there would 


iron is 


more com- 
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appear to be a clinical advantage in 
raising the hemoglobin 4 Gm. per cent 
in 2 weeks, as occurred with iron-dex- 
tran, in contrast to a rise of only 2 Gm. 
per cent in 2 weeks with oral iron. This 
‘apid rise has been useful in preparing 
patients for elective surgery. 
have chronie diarrhea, 


some 
Patients who 
who vomit frequently, or who have 
known pathology of the gastrointes- 
tinal tract may not absorb adequate 
amounts of iron given by mouth and 
should be given iron by injection. 

It was also our impression that im- 
provement in appetite and diminution 
of irritability appeared before any rise 
in hemoglobin or reticulocyte count. 
Improvement was particularly prompt 
and noticeable in patients receiving 
iron-dextran. Beutler’s view'® is that 
part of the symptoms of iron-deficiency 
anemia may be related to deprivation 
of tissue enzyme iron. 

Iron-dextran low in toxicity, 
either local or general. In the present 
series, a total of 400 to 500 injections 
were given with only one ease of stain- 
ing of the skin. One patient developed 
generalized urticaria half an hour after 
the iron-dextran with no 
other It is theoretically 
possible to produce hemosiderosis by 
indiscriminately giving 
amounts of iron intramuscularly, sinee 
the human being is not able to exerete 
more than 1 mg. in 24 hours. 
of the hemoglobin 


was 


injection, 
symptoms. 


excessive 
Failure 


> 


to rise in 2 to 3 


weeks after giving the prescribed 
amount of iron throws great doubt 


upon the original diagnosis of iron-de- 
ficiency anemia. The patient may have 
another type of anemia such as thalas- 
semia minor which closely resembles 
iron-deficiency anemia. The practice 
of giving iron medication over a pro- 
longed period of time without a rise 
of hemoglobin is to be deplored. 








> 
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It is interesting to note that in cases 
complicated by transient infection the 
hemoglobin rise was 1.8 and 1.7 Gm. 
per cent per week the first 2 weeks 
after therapy. Even though it was 
less than the 2.1 and 2.2 Gm. per cent 
in the first 2 weeks in the uncompli- 
cated cases, it was still well above the 
1.0 Gm. per cent per week for oral iron 
in uneomplicated eases. This would 
suggest that in most eases of anemia 
from iron deficiency with transitory 
infection erythropoiesis still functions 
reasonably well if iron is made avail- 
None 
of our patients had a prolonged sup- 
In iron- 
deficiency anemia complicated by lead 


able for hemoglobin synthesis. 
purative form of infection. 


poisoning, the hemoglobin rise in the 
first week was only about one third 
that in the uneomplicated cases. The 
hemoglobin rose slowly to a normal 
value at 5 to 6 weeks. There was also 
a delay in retieuloeytosis. As is well 
known,*” ** erythropoiesis is definitely 
depressed in lead poisoning. 

Iron administered by mouth has 
been considered the treatment of choice 
for iron-deficiency anemia. The pres- 
ent investigation shows that iron-dex- 
tran is equally safe and raises the he- 
moglobin more rapidly. Restoration 
of iron stores, in addition to restora- 
tion of hemoglobin values, is an impor- 
tant problem. Depletion of iron stores 
is usually, if not always, associated 
with iron-deficiency anemia in chil- 
dren,” '* ** and it is difficult to replen- 
ish storage iron by the oral route. 
Ilaskins and associates** demonstrated 
in 1952 that in a normal adult after 
iron storage had been depleted by 
phlebotomies, 6 months of oral-iron 
therapy (a total amount of 200 Gm. of 


ferrous sulfate) resulted in negligible 
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iron stores as shown by subsequent 
phlebotomies. He coneluded that 
‘‘onee iron stores had been depleted, 
they were rebuilt slowly whether from 
a normal diet or from orally ingested 
supplementary iron.’’ A total of 3 
months of oral iron therapy is gener- 
ally considered desirable for restora- 
tion of hemoglobin and iron stores in 
a patient with iron-deficiency anemia. 
The dosage of iron-dextran gives a lib- 
eral allowance of 40 per cent extra iron 
for the restoration of iron stores. The 
average mother, in our experience 
preferred treatment of her child by 4 
or 5 injections to oral treatment over 
Particu- 
larly in an indigent population where 
the mother may be kept busy with the 
needs of many children and may not 


a prolonged period of time. 


appreciate the importance of giving 
oral iron for a prolonged period to an 
apparently healthy child, there is an 
advantage in the greater reliability of 
treatment by the intramuscular route. 


SUMMARY 
Seventy-two children with nutri- 
tional iron-deficiency anemia were 


given iron-dextran complex intramus- 
eularly. The average gain in hemo- 
globin in the first and second weeks 
_after intramuscular therapy was 2.1 
and 2.2 Gm. per cent in the 28 uncom- 
plieated 18 and 1.7 Gm. per 
cent in 19 eases complicated by infee- 


"aS8es, 


tion, and 0.7 and 1.3 Gm. per cent in 
% eases complicated by lead poisoning. 
In 12 patients, with uncomplicated 
iron-deficiency anemia, receiving 
weekly injections, the gain for the first 
week was 14 Gm. per cent and 2.3 
Gm. per cent for the second week. In 
the oral-iron group, this gain was about 


1.0 Gm. per cent each week. 





nw 
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Only one patient had staining of the 
7 skin at the site of injection. One pa- 
tient developed urticaria after an iron- 
dextran injection. 

From these observations, it would 
appear that in situations where a rapid 
elevation of hemoglobin is important, 
injection of iron intramuscularly is de- 
sirable. Intramuseular iron also pro- 
vides for a faster and surer way of re- 
plenishing depleted iron stores. <An- 
other indication for intramuscular iron 
is that of a careless mother who might 
not give the oral medication. 


We are indebted to Mr. Vernon Delgado 
and Miss Janet Bowne for performing the 
hematologic determinations. 


REFERENCES 


1. Nissim, J. A.: Intravenous Administra 
tion of Iron, Lancet 2: 49, 1947. 

2. Brown, E. B., and Moore, C. V.: Paren- 
terally Administered Iron in the Treat- 
ment of Hypochromic Anemia, Progress 
in Hematology, vol. 1, New York and 
London, 1956, edited by Tocantins, L. M., 
Grune and Stratton, p. 22. 

3. Fletcher, F., and London, E.: Intra 
venous Iron (Letter), Brit. M. J. 1: 
984, 1954. 

4. Baird, I. MeL., and Podmore, D. A.: 
Intramuscular Iron Therapy in Iron De 
ficiency Anemia, Lancet 2: 942, 1954. 

5. Cappel, D. F., Hutchison, H. E., Hendry, 
E. B., and Conway, H.: A New Carbo 
hydrate-Iron Haematinic for Intramus 
cular Use, Brit. M. J. 2: 1255, 1954. 

6. Martin, L. E., Bates, C. M., Beresford, 
C. R., Donaldson, J. D., McDonald, F. F., 
Dunlop, D., Sheard, P., London, E., and 
Twigg, G. D.: The Pharmacology of an 
Iron-Dextran Intramuscular Hematinic, 
Brit. J. Pharmacol. 10: 375, 1955. 

7. Jennison, R. F.: Intramuscular Iron 
(Letter), Brit. M. J. 2: 1420, 1954. 











IRON-DEFICIENCY ANEMIA 59 


. Wallerstein, R. O.: Intramuscular Lron 


for the Treatment of lron Deficiency 
Anemia in Infancy, J. Pepiatr, 49: 173, 
1956. 


. Sturgeon, P.: Iron Metabolism, Pediat 


ries 18: 267, 1956. 

Hagedorn, A. B.: Intramuscularly Ad 
ministered Lron in the Treatment of Lron 
Deficiency Anemia, J. A. M. A. 164: 1642, 
1957. 


. Hagedorn, A. B.: The Parenteral Use 


of Iron in the Treatment of Anemia, 
Proc. Staff Meet., Mayo Clin. 32: 705, 
1957. 


. MeCurdy, P. R., Rathm, C. E., and Meer 


krebs, G. E.: Parenteral Iron Therapy, 
New Eng. J. Med. 257: 1147, 1957. 
Bartlett, W. H., and Beatty, E. C.: The 
Treatment of Iron Deficiency Anemia in 
Children With Iron-Dextran, A. M. A. J. 
Dis. Child. 94: 662, 1957. 


. Guest, G. M., and Siler, V. E.: Centri 


fuge Method for Determination of Vol 
ume of Cells in Blood, J. Lab. & Clin. 
Med. 19: 757, 1934. 

Lahey, M. E.: Iron Deficiency Anemia, 
Pediat. Clin. North America, 481, 1957. 


. Wintrobe, M. M.: Clinical Hematology, 


ed. 4, Philadelphia, 1956, Lea & Febiger, 
p. 458. 


. Cope, E., Gillhespy, R. D., and Richard 


son, R. W.: Treatment of Iron Defi- 
ciency Anemia, Brit. M. J. 2: 638, 1956. 


. Josephs, H. W.: Absorption of Iron as 


a Problem in Human Physiology, A Criti 
eal Review, Blood 13: 1, 1958. 


. Beutler, E.: Iron Enzymes in Iron De 


ficiency, 1. Cytochrome C., Am. J. Med. 
Se. 234: 517, 1957. 


. Watson, R. J., Decker, E., and Lichtman, 


H. C.: Hematologic Studies of Children 
With Lead Poisoning, Pediatrics 21: 40, 
1958. 


. Goldberg, A., Ashenbrucker, H., Cart 


wright, G. E., and Wintrobe, M. M.: 
Studies on the Boisynthesis of Heme in 
Vitro by Avian Erythrocytes, Blood 11: 
821, 1956. 


2. Beutler, E., Drennan, W., and Block, M.: 


The Bone Marrow and Liver in Iron De 
ficiency Anemia, J. Lab. & Clin. Med. 43: 
427, 1954. 


23. Haskins, D., Stevens, A. R., Jr., Finch, 


S., and Finch, C. A.: Iron Metabolism. 
Iron Stores in Man as Measured by Phle 
botomy, J. Clin. Invest. 31: 543, 1952. 








RHEUMATIC 


PNEUMONITIS: 





PATHOLOGIC FEATURES 


R. Foster Scortr,* M.D., Witpur A. Tuomas, M.D., anp J. M. Kissanr, M.D. 
Str. Louts, Mo. 


WIDE variety of pathologie 
aseribed to 
Most obser 


ers have deseribed an exudate contain 


A 


rheumatie pneumonitis. 


changes have been 


ing monocytes, plasma cells, and lym- 


phoevtes in air spaces Many have 
seen masses of granulation tissue in 
alveolar duets and = sacs (“Masson 
bodies” and some have considered 
them pathognomonie for rheumatic 
level llowever, others have found 
similar masses in “uremic pneumo 
nitis” and other eonditions.* Most 
have noticed thiekening of alveolar 


walls and attributed this change to en 
dothelial 


fibrosis 


or septal eell® proliferation 


ol Other features that have 
been deseribed inelude a hyaline-like 
necrosis of alveolar 


pul 


membrane,” foeal 


walls. fibrin thrombi in small 


monic vessels,” and a vasculitis varying 
from inflammatory cells in the adven- 
titia to frank necrosis of vessel walls.’ 
Only a few have found Aschoff bodies 
parenchyma.'’ Diag- 


in pulmonie 


nostic gross features in rheumatie 


pneumonitis have not been deseribed. 
In spite of all the histologie features 
aseribed to rheumatie pneumonitis, it 


was difficult to obtain a clear over-all 
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view of the condition from the litera- 
ture. Therefore, in an attempt to con- 
tribute to a better understanding of 
rheumatie pneumonitis, we have 
studied anatomic material from a large 
number of children who died of rheu- 
matie fever. 

METHODS 


MATERIALS AND 


Protocols and available microsections 
of heart and lung stained with hema- 
toxylin and eosin were re-examined 
from each child 16 years of age or less 
3 years old) who 


St. 


the voungest was 
died 
Louis Children’s 
1919 and 1954. 


off bodies or typical veruceae in the 


rheumatie fever in 


Hospital 


of acute 
between 
Only eases with Asch- 
heart were ineluded. Eighty-seven 
children fulfilled these criteria, 49 boys 
and 38 girls. Selected blocks of lung 
were recut and stained with phospho- 
tungstie aldehyde 
fuchsin-Van Giesen-hematoxylin, Mas- 


acid-hematoxylin, 


son’s trichrome, and periodic acid- 
Sehiff stains. Microsections of the 
lungs were examined especially for 


in alveolar saes or 
duets, hyaline-like mem- 
necrosis of alveolar walls 


fibrinous exudate 
respiratory 
brane, and 
and thrombi. Pathologie changes were 
graded as “slight” if less than 10 per 
cent of the tissue available for micro- 
scopic study was estimated to be in- 
volved, “moderate” for 10 to 20 per 
eent, and “advanced” for over 20 per 


eent involvement. 
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RESULTS 
The most usable criterion for the 
diagnosis of rheumatic pneumonitis 


appeared to be the presence of fibrin- 


ous exudate containing monocytic 


cells in the air spaces. Using this eri- 
terion, 54, or 62 per cent, of the 87 
(Table I) 


gree of rheumatie pneumonitis; the in- 


eases studied had some de- 


cidence among the boys was 57 per 
cent of 49 eases and among the girls 74 
per cent of 38 eases. Each case was 
eraded (see methods above), and 21 
(39 per cent) showed slight pathologic 
change, 29 (54 moderate 


change, and 4 (7 per cent), advanced 


per cent), 


change. All autopsies were divided 
into three age groups: 3 to 5 years, 6 
The 


incidence of rheumatie pneumonitis in 


to 10 vears, and 11 to 16 years. 


each group was: 8 of 11 (73 per cent) 
in the voungest, 24 of 32 (75 per cent) 
in the intermediate, and 24 of 44 (55 
per cent) in the eldest. 





the 
Most 


prosectors deseribed only congestion 


Gross findings as recorded in 


protocols were not distinctive. 


and edema, although oceasionally it 

was stated that the lungs were grayish- 

red, firm, and exuded little fluid. 
Histologically, the most character- 


istic feature was a patchy, dense, 


fibrinous exudate in alveolar saes and 


respiratory ducts (Figs. 1, 2, and 3). 
This exudate was in the form of ir- 


regular globular masses or membranes 


and was almost invariably associated 
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with monocytes (many containing he- 
and 
Intra-alveolar hemorrhage was 


mosiderin ) edema 
fluid. 


common, 


protein-rich 
Occasionally, lymphocytes 
and plasma cells were seen, but if neu- 
trophils were present, they were associ- 
ated with a complicating bronchopneu- 
not with the rheumatic 


monia and 


pneumonitis. 


TABLE I, INCIDENCE OF RHEUMATIC PNEUMONITIS AMONG 87 CHILDREN WHO Diep OF AcUT! 
RHEUMATIC FEVER 
TOTAI 
3 To 5 6 To 10 ll ro 16 3.70 16 
YEARS YEARS YEARS YEARS 
Number of cases of rheumatie fever 11 32 i4 S7 
Incidence of rheumatie pneumonitis 
(per cent) 7: 75 55 62 


thickening of alveolar 


However, in focal 


Generalized 
walls was not noted. 


areas eontaining fibrinous exudate, 
thick alveolar walls due to eapillary 


dilatation and the presence of mono- 
nuclear cells were observed. 

Iivaline-like membranes were pres- 
ent in the lungs of 33 (61 per cent) 
children with rheumatie pneumonitis 
and were most common in the 3- to 5- 
vear-old age group (Figs. 4 and 5). 
They oceurred slightly more often in 
girls than in boys. 

Foeal fibrosis of alveolar walls was 
present in 26 (48 per cent) of those 
with rheumatie pneumonitis and took 
two patterns. One pattern was layer- 
ing of the alveolar walls with fibro- 
blasts and collagen (presumably from 
organization of adherent fibrin), re- 
sulting in narrowing and sometimes 
the obliteration of alveolar capillaries. 
The other pattern was organization of 
central intra-alveolar and intraductal 
fibrinous masses. (These masses have 
been called ‘‘ Masson bodies’’ [ Fig. 6].) 
In early stages of organization, the 
fibrinous exudate sometimes simulated 
fibrin thrombi in eapillaries (Fig. 7). 
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Fig. 1 
Fig. 2 
’ 
Fi 
- + 
— 2 
Fig. 1 Fibrinous exudate containing monocytes in an alveolus (Hematoxylin and eosin 
~“440.) 
Fig. 2 Fibrinous exudate with early organization. (Hematoxylin and eosin; 440.) 


Fig. 3.—-Further organization of fibrinous exudate in an alveolus. Fibroblasts are lining 
margins of the exudate. (Hematoxylin and eosin; x360.) 
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Fig. 4.—-Low-power magnification of hyaline-like membranes. (Hematoxylin and eosin; 150.) 











Fig. 5.—High-power magnification of a hyaline-like membrane presumably developing from 
the fibrinous exudate. (Hematoxylin and eosin; 360.) 
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of organization were 


Both 
often seen in the same lung. 


patterns 


It was extremely difficult to assess 
necrosis of alveolar walls beeause in- 
tra-alveolar fibrin often obscured them. 
We were able to demonstrate such ne- 


4 Frank 


crosis clearly in only 2 eases. 


\ “Masson body.” 
with the adjacent 


Fig. 6 
walls. 


alveolar 
pulmonie infaretion was seen in 2 oth- 


ers. Associated bacterial pneumonia 


(usually a bronehopneumonia) was 
present in 20 of the 87 cases with rheu- 
matic pneumonitis and was most ecom- 
mon in the 11l- to 16-year age group 

Vaseular changes consisted of mono- 
evtie and lymphoeytie infiltration and 
the adventitia of small 


The infiltration was al- 


thickening of 
blood vessels. 
ways associated with a fibrinous exu- 
No definite 
changes in the media or intima were 
thrombi in 


date in adjacent alveoli. 


fibrin 
were found in 14 


seen. Occasional 


capillaries (Fig. 8) 
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of the 54 eases (26 per cent), but in 
only one case were they extensive. 


DISCUSSION 
Rheumatie pneumonitis oceurred in 


a majority (62 per cent) of 87 chil- 


dren dying of rheumatie fever. It ap- 


The almost fully organized fibrinous exudate in this alveolus blends 


(Hematoxylin and eosin; X720.) 


peared to be only minimal or moderate 


in extent in most but was extensive in 


a few. 

A patehy fibrinous exudate in air 
spaces associated with monoeytie eellu- 
lar infiltration was the most character- 
istic feature of the disease. Commonly 
associated changes were patchy thick- 
ening of alveolar walls and organiza- 
tion of exudate. Uncommon features 


were necrosis of alveolar walls and 


fibrin thrombi in capillaries. 
Rheumatie pneumonitis is similar to 
the fibrinous pneumonitis associated 
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other conditions. Pre- 


viously, we'* studied anatomic features 


with several 


of fibrinous pneumonitis associated 
with uremia and with hexamethonium 
administration in patients not having 
uremia. No consistent differences were 


found in comparing the pneumonitis 


Fig. 
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of rheumatie fever and that associated 


with uremia and hexamethonium ad- 
ministration. 


in capillaries and necrosis of alveolar 


However, fibrin thrombi 


walls were seen in a few children with 
rheumatic pneumonitis, but were not 
found among patients with uremia or 


Fig. 7.—The arrangement of fibroblasts along the margin of the globular mass of fibrin 


in the alveolus gives one the illusion of fibrin 


eosin; 440.) 
Fig. 8 The mass of fibrin pictured here 
eosin; X440.) 


thrombus in a capillary. 


probably in a capillary. 


is 


(Hematoxylin and 


(Hematoxylin and 








THE 


those who had received hexamethonium. 

We have reported’ a slight degree 
of fibrinous pneumonitis, indistinguish- 
able from the rheumatie pneumonitis 
deseribed herein, in 7 of 39 adults (18 


per cent) dying of mitral stenosis 
(with and without acute rheumatie 
fever). Thus, it appears that though 


rheumatic pneumonitis is much more 
common in acute rheumatie fever in 
children, it is present in a few adults 
with presumed old rheumatic heart 
disease. 

The dense fibrinous exudate of rheu- 
matic pneumonitis ean be distinguished 
easily from the thin proteinaceous fluid 
of pulmonie congestion and edema. 
Bronchopneumonia can be distin- 
guished from rheumatic pneumonitis 
by the large number of neutrophils and 
the small quantities of fibrin present. 
Pneumococeal lobar pneumonia is char- 
acterized by large amounts of fibrin, 
but its distribution and predominantly 
neutrophilie infiltrate distinguish it 
from rheumatic pneumonitis. Viral 
pneumonitis associated with diseases 
such as varicella is characterized by a 
monocytic 
However, 


exudate and a 
nuclear cellular infiltrate. 
the one ease of varicella pneumonitis 


fibrinous 


that we have seen and cases reported 
in the literature’® showed much more 
pulmonie hemorrhage and 
than we have ever found in rheumatic 
conceiv- 


necrosis 
pneumonitis. | Nevertheless, 
ably, a viral infection could produce 
indistinguishable from 
Chemical 


pneumonitis 
rheumatic pneumonitis. 
pneumonitis such as that produced by 
kerosene may be similar to rheumatic 
pneumonitis; however, as with viral 
pneumonitis, we have observed that 
more necrosis and hemorrhage is asso- 
ciated with kerosene pneumonitis than 
with rheumatie pneumonitis. 
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It seems likely that the fibrinous 
pneumonitis of acute rheumatic fever 
results from the same changes that 
produce the fibrinous exudate in the 
The ana- 

(lungs, 


pericardium and elsewhere. 
tomie all 
joints, pericardium, and pleura) are 
compatible with the hypothesis that 
the exudate is due to patchy altera- 
tions in eapillary permeability. 


changes in sites 


SUMMARY 


Of 87 autopsied children, 3 to 16 
years old, who died of rheumatic fever, 
54, or 62 per cent, had some degree of 
rheumatic pneumonitis. In most, only 
a small portion of lung was involved. 
Gross pulmonie findings were not dis- 
tinetive, but the presence of grayish- 
red, firm lungs that exuded little fluid 
in a child who died of rheumatic fever 
was suggestive of rheumatic pneumo- 
nitis. The most satisfactory micro- 
scopie eriterion for the diagnosis of 
acute rheumatic pneumonitis is the 
presence of a focal intra-alveolar or 
intraductal exudate composed of fibrin, 
mononuclear and 
fluid. Fibrin was present in the form 
of either globular masses or mem- 


cells, protein-rich 


In late stages, focal fibrosis 
resulting 


branes. 
was common, presumably 
from organization of the exudate in 
its various forms. Fibrin thrombi in 
pulmonic eapillaries and necrosis of 
alveolar No 
gross or microscopic findings in rheu- 
pneumonitis are absolutely 
pathognomonic of rheumatie fever 


sinee all ean be found in other con- 


walls were uncommon. 


matie 


ditions. 
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ADVANTAGES OF FLOATING LIPIODOL AS A FURTHER TEST 
FOR VOIDING EFFICIENCY 


Myron S. Rosperts, M.D., ano JoHn K. Lattimer, M.D., New York, N. Y. 


N KEEPING with the law of uni- 

versal perversity, very young chil- 
dren will practically never urinate at 
a time when the medical and nursing 
staff have been assembled for the pur- 
pose of measuring their residual urine. 
Older children refuse to 
urinate when requested, or if they do 
to it 
leaving the doetor 


frequently 


consent void, is often a small 


amount, in doubt 
as to whether the ehild could really 


the bladder better if he wanted 


empty 

to. If it becomes necessary to instill 
contrast medium into the urinary 
bladder by means of a catheter, the 


irritation of the eatheter may also in- 
hibit complete voiding.* 

the 
urine is often the reason for recurring 


Beeause presence of residual 


infections in children, an accurate 


method 
sidual urine is present in children of 
al 


for determining whether re- 
| ages should be of great value. 


An 


testing 


ingenious, indirect method for 


bladder 


young patients who will not void on 


efficieney, even in 


command, involves the use of a con 
trast medium which floats at the top 
of a eolumn of urine, when in the 


bladder, and is thus very difficult for 
the bladder to expel. Only the nor- 
mal bladder, with complete emptying 


All 


bladders which contain residual urine 


funetion, can expel this material. 


will retain this floating contrast ma- 
terial (floating Lipiodol) for 24 hours 
or more after instillation. 

The of (de- 


seribed elsewhere as *‘ Ascendant Lipi- 


use floating Lipiodol 


Co- 


rian 
. we 


Urological Clinic, 
and The Presbyte 
New York 32, N 
the Urologic Section 
Academy of Medicine 


The 
University, 
ind Babies Hospit 
*Presented before 
New York 
3, 1958 


From Squier 
lumbia 
ils, 
of 
on 


the 
\pril 


odol’’*) was first reported by Young.' 
It is a sterile compound of 10 per 
cent iodine in poppy-seed oil and has 
a specific gravity of less than 1.000. 
By virtue of this low specifie gravity, 
the Lipiodol will float to the top of 
the bladder or kidney pelvis. It also 
is very viscous and completely im- 
miscible with urine. 

Since June, 1957, we have found it 
very to add of floating 
Lipiodol to the contrast medium in- 
stilled into the bladder during the 
course the standardized Columbia 
University This 
gram procedure has been found very 
valuable in studying the urinary tract 
in infants and children at the Babies 


easy 5D @.e. 


of 


eystogram.° eysto- 


Hospital of the Columbia-Presby- 
terian Medieal Center in New York 
City. 


METHOD 

The teehnique is extremely simple, 
requiring only a 5 ¢.c. syringe, a small 
Robinson catheter, and a 5 ¢.c. ampule 
of the floating Lipiodol. Five ecubie 
centimeters of the 10 per cent floating 
Lipiodol are introdueed into the uri- 
nary bladder through the cleansed end 
of an indwelling urethral catheter at 
the of the 
eystogram procedure. Beeause of the 


high viscosity of the floating Lipiodol, 


beginning standardized 


the eatheter is always flushed with 10 


e.c. of isotonic saline. The eystogram 


then proceeds as usual using 60 c.e. 
of 50 per cent Hypaquet added to 200 


c.c. of isotonie saline. The Hypaque 
Hicksville, N. Y¥ 


*The 
commercially 


Floating 
“Ascendant 
tHypaque, trade name for diatrizoats 
dium (Winthrop Laboratories). 


Fougera Company, 
Lipiodol available 
Lipiodol.”’ 


is 
is 


so- 
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is always used so that complete visual 
ization of all details of the urinary 


tract architecture is obtained. The 
Hypaque is allowed to drip into the 
bladder by gravity at a rate of 120 
drops per minute from a height of 24 
inches above the symphysis pubis. 
When the flow stops, the catheter is 
clamped and an immediate supine 


radiograph is made. This is followed 
by supine and erect films at 30 min- 
utes to determine the presence of de- 
layed reflux. Triple voiding films, as 
suggested by Lattimer,’ are then taken 
If any floating 
Lipiodol the 
voiding film, additional films are ob- 
tained at 24-hour intervals until the 
Lipiodol is evacuated. Catheteriza- 
tions are avoided during this period 


in the supine position. 


remains on last post- 


of time, especially during the first 24 


hours. 
CASE REPORTS 
CasE 1—E. E. (B.H. #9177920). 
This 9-year-old girl suffered from 


feeal and urinary ineontinence due to 
a neurologieal deficieney beeause of a 
congenital absenee of the saerum. An 
intravenous 1957 re- 
vealed bilateral hydroureter and _ hy- 
dronephrosis. A standardized Colum- 
bia University eystogram with only the 


pyelogram in 


conventional aqueous contrast medium 
( Fig. 
complete and 


revealed an irregular bladder 
l, A) with apparent 
efficient emptying of the bladder after 
voiding (Fig. 1, B). A repeat eysto- 
gram with 5 ec. floating Lipiodol 
added showed considerable retention 
of the Lipiodol in the bladder at 24 
and 48 hours (Fig. 1, C). 

In this ease, borderline vesical de- 
trusor decompensation was proved by 
the retention of the floating Lipiodol 
in the bladder at 24 This 
demonstrates the inaceuraey of a eysto- 


hours. 


gram utilizing the conventional water- 
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miseible medium for the evaluation of 
voiding efficiency. The inaccuracy was 
probably caused by the fact that the 
conventional water-miscible medium 
beeame so dilute by the end of the 
examination that it no 


ficiently concentrated to be visible by 


longer sut- 


X-ray. 


CaskE 2.—W. MeK. (P.H. #849764). 
This mentally retarded boy, aged 16 
vears, was evaluated urologieally be- 
cause random eatheterizations for re- 
sidual urine varied between 250 and 
300 ¢.c. There was doubt coneerning 
the completeness of his voluntary 
voidings beeause considerable refrac- 
toriness was encountered when the pa- 
tient was asked to void on command. 
An intravenous pyelogram was normal. 

A standardized with 5 
e.c. floating Lipiodol added was _ per- 
formed (Fig. 2, 4). The 24-hour film 
showed complete evacuation of the 
floating Lipiodol (Fig. 2, B). These 
findings indicated that the biadder 
had normal emptying funetion. The 
abnormal residual urine measurements 


eystogram 


were probably a manifestation of his 
mental retardation with 
voiding on command. The absence of 
any floating Lipiodol at 24 hours was 
considered to be sufficient proof that 
adequate bladder function was present. 


Case 3.—T. L. (B.H. #1314499). 


The ease of this 5-vear-oll boy had 


incomplete 


been followed at the Babies Hospital 

1957 for bladder neck contrac- 

and bilateral hydroureter and 
oy oy 


plastic revision to widen the bladder 


since 
ture 
hydronephrosis. A type of 
neck had been performed with post- 
operative, triple voiding residual urine 
determinations averaging about 125 
c.C. 

using 


A standardized cystogram 


only the aqueous-contrast medium was 
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and the 


medium 


contrast 


-miscible 


suspiciously 


both t 


2 
4 


of 


the 


conventional 
> emptying 
despite 


normal 


indicating 
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74 THE 


performed. Immediate bilateral vesi- 
coureteral reflux with bilateral hydro- 
ureter and hydronephrosis was noted 
(Fig. 3, A A 24-hour film showed 
complete disappearance of the conven- 
(Fig. 3, B 


medium , 
A repeat cystogram with the addition 


tional contrast 
of 5 e.e. of floating Lipiodol was per- 
formed (Fig. 3, C). A 48-hour supine 

(Fig. 3, D) and 48-hour upright 
film (Fig. 3, EF) showed considerable 
retention of the floating Lipiodol in the 


film 


dilated upper urinary tracts. 

The retention of urine in these di- 
lated upper urinary tracts was made 
apparent by the addition of the float- 
ing Lipiodol. Dilution of the eonven- 


tional water-miscible medium ex- 
plained its lack of visualization on the 


24-hour film 


DISCUSSION 


standardized with 


ah 
rhe 


the addition of floating 


evstogram 
Lipiodol has 


rHe CLINICAI 


FLOATING 


TABLE I CORRELATION OF 


NOSIS 


DIAC 

Enuresis 
Urethral stricture 
Urethral stricture with left vesicoureteral 

reflux 
Bladder 
Cystitis 
Pyelonephritis 
Urethritis 
Congenital absence 


neck contracture (alleged 


of abdominal museu 
lature with associated G.U. disease 
Double kidney 
Neurogenic bladder associated with: 
a. absence of sacrum, 
b. meningomyelocele, 
e«. central nervous 
d. spina bifida, 
e. postpudendal 
f. secondary to surgery for imperforate 


disease, 


system 
neurectomy, 


anus 
Ureteropelvic stricture 
Bilateral ureteroceles with bilateral vesico 
ureteral reflux (after meatatomy 
Ureteroceles, no reflux 
Hypoplastic kidney 
kidney 


Carcinoma of 
Total 


Cases 
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been performed in seventy patients. 
None of these patients has experienced 
any untoward reactions, either im- 
mediate or delayed, following the ad- 
ministration of the floating Lipiodol. 

From our experience it appears that 
the prime indication for the use of 
floating Lipiodol is to determine bor- 
derline vesical decompensation in pedi- 
atrie patients who cannot or will not 
void on command. Table I lists the 
diagnosis of those patients who have 
had floating Lipiodol eystograms. It 
shows the ability or inability of the 
patient to void the floating Lipiodol 
Six of 
either 


completely within 24 hours. 


these seventy patients were 


eatheterized, ecystoscoped, or dis- 
charged before a 24-hour plate eould 
be obtained. These patients were ex- 
eluded from the series leaving sixty- 
four eases for evaluation. 

Of these 64 eases, 26 had floating 
Lipiodol present after 24 hours. In 
ABSENCE OF 


THE PRESENCE OR 


aT 24 Howrs 


FLOATING FLOATING 


NO. OF LIPOIDOL ABSENT | LIPIODOL PRESENT 
CASES AT 24 HOURS AT 24 HOURS 
2 2 0 
10 10 0 
1 0 l 
18 9 9 
6 6 0 
1 1 0 
l l 0 
I 0 l 
9° 2° 0 
3 0 3 
t 0 4 
3 1 2 
3 0 3 
2 2 0 
pe 0 2 
1 l 0 
1 0 1 
1 l 0 
] l 0 
1 1 0 
64 38 6 
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each of these eases, this finding corre- 
lated well with the clinieal findings 
and the final diagnosis. There was no 
ease in this group in which definite 
obstructive or neurogenic uropathy 
could not be demonstrated to account 
for the Lipiodol retention, even in 
those cases where the impaired fune- 
tion had not 
techniques. 


been shown by other 


The remaining 38 patients were able 
to evacuate the floating Lipiodol eom- 
pletely within 24 hours. Three of 
these had falsely-high residual urine 
determinations reported after ecathe- 
terization, but were able to void all 
the Lipiodol during a 24-hour period 
indicating normal emptying efficiency. 
This merely refleets the better ability 
of the patient to void more effectively 
at his leisure rather than voiding on 
command. Even eatheterized residual 
urines are not always a true reflection 
of vesieal emptying function. 

Floating Lipiodol was never pres- 
ent in the normal bladder after 24 
Retention of the floating Lipi- 
time should 


hours. 
odol 


alert the physician to the possibility 


for this length of 


of real pathology as an explanation for 
the poor voiding function. 


In eases with free vesicoureteral re- 


flux, emptying time of the upper 
tracts can be determined by daily 
plain films of the abdomen. The 


floating Lipiodol, by virtue of its 
immiscibility with water, will not be 
diluted and, because of its low specific 
gravity, it will remain on the top of 
It will, there- 


fore, give an aceurate picture as to 


the column of urine. 
drainage from the upper urinary tract 
and bladder. The conventional water- 
miscible agents can give inaccurate 
Figs. 1 


results as demonstrated in 


and 3. 
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EFFICIENCY io 


urine deter- 
free vesico- 


residual 
eases with 


Catheterized 
minations in 
ureteral reflux could be misleading if 
the observer was unaware of urinary 
retention in the ureters and kidneys. 
The postvoiding residual urine could 
represent, in part, drainage from the 
dilated upper tracts into the bladder 
rather than retention entirely within 
the bladder. A floating Lipiodol eys- 
togram would reveal this situation. 


SUMMARY 


A further radiographie method for 
the determination of voiding efficiency 
was tested. 
that to inerease the sensitivity of any 
standardized ecystogram the addition 
of floating Lipiodol may provide: (1) 
a more delicate evaluation of border- 
line vesieal detrusor function in the 
pediatric patient who cannot void on 
command, as determined by the pres- 
ence or absence of floating Lipiodol 
within the urinary tract after 24 
hours; (2) superiority over the eon- 


The findings suggested 


ventional aqueous contrast medium 
for the radiographie determination of 
residual urine; (3) a diagnostie aid in 
the determination of the segment of 
the urinary tract which retains urine; 
and (4) the elimination of repeated 
traumatie catheterizations, especially 
in children. This additional cysto- 
technique has proved most 
the field of pediatric 


graphie 
valuable in 


urology. 
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THE RELATIONSHIP BETWEEN ‘‘MIXED DOMINANCE”? AND 
READING DISABILITIES 


Ropert L. Sprrzer, M.D.,* Ricuarp Raskin, M.D.,** anp YALE Kramer, M.D.** 
New York, N. Y. 


HILDREN whose reading ability 
is considerably below their gen- 
eral intellectual level are said to have 


a “reading disability.” Over 25 years 


ago, Orton, a neurologist, and Dear- 
born, an edueator, suggested that 
“mixed dominanee” (the preferred 


hand and eyet being on opposite sides 
is related to reading dis 
indi- 


of the body 


ability. Reeent publications’ 


cate that agreement has not been 


reached. 

In this paper the incidence of mixed 
dominance in a group of children with 
reading disabilities is compared with 


a control group. 


BASIS OF RELATIONSHIP 


THEORETICAL 


BETWEEN MIXED DOMINANCE AND 


READING DISABILITIES 
1925, that 


“many of the delays and defects in the 


Orton,** in suggested 


development of the language functions 
may arise from a deviation in the proe- 
establishing unilateral brain 


ess ol 


superiority in individual areas... .”’ 
that 


nondominant 


Orton’s view was in the normal 


the hemis- 
the 


printed word as mirror images of those 


individual 


phere records memory traces of 


in the dominant hemisphere. Inecom- 


Pediatrics, New 
Medicine. 


Psychiatric 


of 
of 
York 


From the 
York Univer 
*Currently 
stitute 
**Currently 
pital 
Many 
sistency 


mv the 


Department 
sity, College 


it New In- 


it Bellevue Psychiatric Hos- 
the con- 
the right 
cessary to ust 
gun, looking 

preference, 


unaware of 
with which they either 
left eye when it ne 
Vision eR timing i 
telescope ete. Hand 
is well known. 


people ure 
use 


monocular 
through 1 
however 


plete unilateral brain superiority in the 
language areas gives rise to the per- 
reversed objects, termed 


ception of 


strephosymbolia by Orton. This con- 
dition leads to mirror writing and 
word and letter reversals. 

From this coneept of central superi- 


ority or dominance, Orton goes on to a 


concept of peripheral dominance : 
“There are three factors entering into 
the question of laterality—eyedness, 


It is not 
visual the 
dominant or preferred eye, but rather 
the “skillful the extraocular 
museles. Consideration the domi- 
nant eve as dependent on the more 


footedness and handedness.” 


acuity which determines 


use of 
of 


ready use of the ocular muscles on one 
side brings this subject into immediate 
and relation the 
museular skill developed by the master 
hand....’’ Orton proposes that the 
dominant eye bears the same relation- 


close with greater 


ship to unilateral cerebral dominance 


does the dominant hand. 
quently, he assumes that the individual 


as Conse- 
who has mixed ocular-hand dominance 
failed to establish uni- 
lateral brain dominance. 


has somehow 


However, it has been established that 
whereas the hand 
almost completely controlled by the 


movements of are 
contralateral eere bral hemisphere, 
there is no analogy, either sensory or 
motor, for the eves. Each eye sends 
sensory impressions via the optie tracts 
and optie radiation both hemi- 
spheres, and the extraocular muscles of 


to 
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each eye are innervated by both cere- 
bral hemispheres. Destruction of one 
cerebral hemisphere results in a hemi- 
plegia of the contralateral arm and 
leg, vet, both eves are affected equally: 
there is a loss of conjugate movement 
to the Thus, a 


study of eve dominance does not offer 


contralateral side. 
information concerning cerebral domi- 
nanee. 

Beeause of these considerations, even 
if reading disabilities were caused, as 
Orton suggests, by a failure to estab- 
the 


is no reason to as- 


lish cerebral dominance in lan- 


guage area, there 
sume that sueh an individual is more 
likely to have peripheral mixed eyve- 
hand dominance. If children with 
reading disabilities have a higher in- 
cidenee of mixed dominance than the 
normal, some other explanation of this 
phenomenon is necessary. 

According to Dearborn,” * in our lan- 
guage reading demands a progressively 
left-to-right the 


The left-eyed individual has a natural 


movement ot eves. 
tendency to move his eves progressively 
to the left; therefore, such an indi- 
vidual is more likely to move his eves 
in the wrong direction while reading. 
As the same is true of the dominant 
hand (in writing from left to right), 
Dearborn’s theory predicts a higher 
incidence of reading disability in in- 
dividuals who show any deviation from 
right sidedness. Particularly common 
in reading disabilities, according to 
Dearborn, is mixed 
which there is the combination of right 


dominanee in 


hand-left eve preference. 


MIXED DOMINANCE IN A GROUP OF CHIL- 
DREN WITH READING DISABILITIES 
AND A CONTROL GROUP 


Subjects and Method.—The method 


used for determining the dominant 


2ach child was 


hand was as follows: 
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AND READING 


asked to indicate the hand he used for 
writing and ball throwing and whether 
or not he had ever used his other hand 
in writing. Writing was used as the 
criterion for dominance beeause (1) 
only one child reported that he used 
a different hand for ball throwing than 
for writing, and (2) an allegedly im- 
portant theoretical relationship exists 
between the writing hand and reading 
disabilities. 

Many tests may be used to deter- 
mine the preferred eve, some of which 
employing 
We 
tested the reliability of three simple 


are quite simple, others 


rather elaborate optical devices. 
clinieal procedures: (1) the eve used 
in sighting through a cardboard “tele- 
scope”; (2) the eve used to sight when 
pointing an index finger at the ex- 
aminer’s nose; and (3) the eve used 
in looking through a small hole in a 
eardboard which was held in both of 
We the 


first two tests were influenced by the 


the subject’s hands. found 
hand used in holding the “telescope” or 
pointing, and that the third test obvi- 
ated this problem because it required 
This test 


the use of both hands. was 


also found to be most reliable: 44 
children were tested a second time 
after a period of three months had 


elapsed and all of them responded as 
before. For these reasons, we desig- 
nated the eve used in looking through 
a hole in a cardboard as the dominant 
eye. 

The children were selected from the 
grammar schools of Roselle, N. Y. Of 
1038 
who were in the remedial reading pro- 


the 1,900 students in the schools, 


gram comprised the reading disability 
group. The reading level of each child 
(as determined by the Jastek*™" or Cali- 
fornia*® test) was at least one year be- 
low the general intelligence level (as 
determined by the Stanford Binet Test 





or the Weehsler Intelligence Seale for 
Children). 

The children ranged in age from 9 
to 13 years. The majority were boys 
78.6 per cent) as is usually the case 
in groups of reading disabilities. The 
children in the disability group were 
somewhat lower in average intelligence 
than their normal-reading schoolmates. 

The control group was comprised of 
288 children who were not in the 
remedial reading program. Half of 
these children were boys and half were 
girls; their ages ranged from 5 to 18 
vears. 

Results. 
Table I. 


differences* between the boys and girls 


The results may be seen in 
There were no significant 


within either the reading disability or 
the control group. The incidence of 
left and right evedness and handed- 
ness and mixed eye and hand domi- 
nanee was practically identical in both 


Lroups. 


Discussion.—There is little agree- 


ment inthe literature regarding 
methods used to test evyedness and 
handedness, the selection of reading 
disability groups, the seleetion of con- 
trol groups, or the results obtained. 
The findings in some of the studies are 
presented in Table IT. 


Of those studies in which both a dis- - 


ability and a control group were ex- 
amined, we found only four which ap- 
peared to have adequate sample size. 
Two of them, Witty and Kopel'® and 
(iates and Bond,"* are in substantial 
no differ- 
ence in the incidence of mixed domi- 


agreement with our study: 


nance in the two groups was found, A 
study by Monroe® indicated a higher 
incidence of mixed dominance in the 


*Statistically significant in this paper re 
fers to 5 per cent level of confidence by the 
Chi-square method 
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reading disability group but the differ- 
ence is not statistically significant. 

A study by Schonell reports re- 
sults similar to Monroe and are statis- 
tically significant. As the methods 
used in Schonell’s study are similar to 
our own, his results are difficult to ex- 
plain. 

Of those studies in which only read- 
ing disabilities were tested with no 
control group, there are two small 
studies’’ '* which report incidences of 
mixed dominance which are both lower 
than the incidence we found in our 
reading disability group. In a third 
study’ of this type, in which the 
sample size is equal to our own, the 
incidence of mixed dominance was not 
different from the in- 
cidence in our group. 


significantly 


Finally, there are those studies’® in 
which large surveys of the general 


populations were tested for mixed 
dominance, regardless of reading abil- 
ity. Such studies report incidences of 
mixed dominance in the general popu- 
lation ranging from 22.1 to 30 per 
eent. The incidence in our control 
group (38 per cent) is 8 per cent 
higher than the highest ineidence re- 
Much of this 


diserepaney may be explained by nor- 


ported in these studies. 


mal variation and by the different 
methods and eriteria used in de- 
termining handedness and eyedness. 
Ilowever, some of this discrepancy may 
represent real and as yet unexplained 
groups 


differences in the various 


tested. 
CONCLUSIONS AND SUMMARY 


Since the work of Orton and Dear- 


born, there has been considerable 
interest in the possibility that mixed 
evye-hand dominance may be related to 


reading disabilities. The theoretical 





we 


i oe 














SPITZER ET AL. : 


TABLE I, 


CONTROLS (288) 


NUMBER OF 


CASES 
Right-handed 256 
Left-handed 32 
Right-eyed 179 
Left-eyed 109 
Right hand-right eye 163 
Right hand-left eye 92 
Left hand-left eve 17 
Left hand-right eye 16 
Crossed dominant 108 


TABLE II. 


CONTROLS 
PER CENT 
CROSSED 
NAME DOMINANT 


**MIXED DOMINANCE”’ 


SAMPLE 
SIZE 
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MIXED DOMINANCE IN A GROUP WITH READING DISABILITIES AND A CONTROL GROUP 


READING DISABILITIES (103) 

PER CENT NUMBER OF PER CENT 

OF TOTAI CASES OF TOTAI 
88.9 90 87.4 
11.1 13 12.6 
61.8 61 59.3 
38.2 42 40.8 
56.6 55 53.4 
31.9 5) 34.0 
5.9 7 6.8 
5.5 6 5.8 
38.0 41 30.8 


STUDIES ON MIXED DOMINANC! 


READING 
PER CENT 
CROSSED 
DOMINANT 


DISABLLITIES 


SAMPI 
SIZE 


= 


CRITICISM 


Those studies indicating a higher incidence of mixed dominance in 


reading disabilities than the general population 


Schonell!2 28 
Monroe® a 
Hildreth 30.6 


Harris! “one out 


of three” 


Wolfe1s 28 
Eames!9 — 
Creak10 _- 
Dearborn? ? 


B. 


Those studies indicating a similar incidence of mixed dominance 


reading disabilities and the general population 


Fernald? 
Witty, Kopel1s 
Gates, Bond14 
Eustace20 


43 
58 
“no greater 
than 30.4” 


C. 
the general population 


Castner!5 28.5 
Quinan 22.1 l, 
Chinese school 

children 30.0 
Updegraff 28 8 
Parsons 26.2 
Selzer 27.2 


basis for this possible relationship was 
diseussed. 

A study of 103 children with reading 
disabilities and 288 controls revealed 
no significant difference the 


in in- 


cidence of mixed dominance in the two 


io 48 73 
101 38 215 Not significant 
191 45 22 Not significant 
“twice the No figures 
normal” 
i8 33 18 Not significant 
~ 44 100 No controls 
30 50 No controls 
124 “17% more 76 Probably sig 
than nificant 
controls” 
il 
12 50 No controls 
43 100 
58 64 
30.4 23 Probably sig 


nificant ; 
original data 
not presented 


Studies reported by Castner!5 on the incidence of mixrcd dominance in 


groups. This offers strong evidence 
against the hypothesis that there is a 


more than chance relationship between 


mixed dominanee and reading dis- 
abilities. Other studies appearing in 


the literature were discussed. 
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We are indebted to Dr. Harry Bakwin 


and Dr. Rosa Hagin for their assistance in 


the preparation of this paper. 
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. Orton, 
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A SECOND 





LOOK AT ITS 


INCIDENCE AND IMPORTANCE 
WILLIAM B. Kiesewetrter, M.D.,* JosepH R. Rusnock, M.D.,** 


AND BERTRAM R. 


GirDANY, M.D.*** 


PITTSBURGH, Pa, 


ITH the advent of chemical and 

antibiotic therapy, the formerly 
frequent complication of pneumonic 
infection, empyema, began to dis- 
appear from the medical scene. As the 
battle line between bacteria and anti- 
bioties has shifted to and fro, the oe- 
currence of resistant strains has be- 
come inereasingly apparent in all parts 
of the body. At the Children’s Hos- 
pital of Pittsburgh, the year 1957 saw 
a tremendous upsurge of empyema as a 
complication of respiratory infection 
in the pediatrie age group. This entity 
is by definition’ limited to that situa- 
tion where there is pus in the thoracic 
eavity. This study is confined to those 
thoracic manifestations that fulfill this 
criterion during 2 five-year periods. 
The prepenicillin era of 1940 to 1945 
and the antibiotic era of 1952 to 1957 
In all, 43 cases seen in 
the earlier period and 25 eases in the 


were analyzed. 


latter period were reviewed in an at- 
tempt to study pediatric empyema as it 
exists today against the profile it pre- 
sented prior to the common usage of 
antibioties. 


From the Surgical and Radiological Clinics 
of the Children’s Hospital of Pittsburgh and 
the Departments of Surgery and Radiology, 
University of Pittsburgh School of Medicine. 

*Surgeon-in-Chief, Children’s Hospital of 
Pittsburgh, and Associate Professor of Sur- 
gery, University of Pittsburgh. 

**Intern, Fifth (Harvard) Surgical 
ice, Boston City Hospital, Boston, Mass. 

***Radiologist-in-Chief, Children’s Hospital 
of Pittsburgh, and Associate Professor of 


Serv- 


Radiology, University of Pittsburgh. 





ANALYSIS 


Clinical Picture——A child with em- 
pyema usually presents the story of 
preceding upper respiratory or pneu- 
monie infection. Subsidence of such 
infection is followed at varying inter- 
vals by irregular fever, an increasingly 
rapid pulse and respiration, cough, and 
prostration. This picture may follow 
immediately on the heels of the pri- 
mary infection or there may be a 
symptomless interval between the two, 
lasting longer in children who have 
had sufficient antibacterial treatment 
to suppress but not eradicate the 
organism. Empyema may appear 
without apparent antecedent respira- 
tory infection. Any combination of 
physical signs was present in the eases 
analyzed, but only pallor, prostration, 
and anorexia appeared as common 
denominators. 

In these two was no 
significant difference in the side of the 
chest involved, although, as might be 
expected, the lower thoracic cavity was 
the part concerned almost uniformly. 


series there 


X-Rays.—The roentgen examination 
in empyema is useful in demonstrating 
the presence of large amounts of free 
or loculated pleural liquid. There are 
no characteristic changes that allow 
certain differentiation among _ the 
various groups of empyema; examina- 
tion of the aspirated fluid is necessary 
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for identification of the organism re- 
sponsible. The x-ray examination is 
particularly useful in demonstrating 
the presence of fluid or air under pres- 
sure. Air or fluid under pressure dis- 
places the mediastinal contents away 
from the affected side and widens the 
intercostal spaces, 

The 
thorax does not necessarily correlate 
the condition of the 
patient from 


roentgen appearance of the 
clinical 

during 

Characteristieally, resolu- 


with 
convalescence 
empyema. 
tion of the findings reflecting pleural 
liquid and thickening is slow. There 
may be extensive changes on the roent- 
asymptomatie in- 


gvenograms in an 


dividual during his convalescence. 

Incidence.—The of 
pyema, either with or without a pre- 
ceding upper respiratory infection, has 
shown a steady declination over the 
past deeade and a half. Fig. 1 indi- 
cates this situation but points up the 
fact which this analysis, 
namely, a very marked rise in a num- 
ber of eases seen in the year 1957. This 


incidence em- 


prompted 


inerease has continued into 1958, al- 
though these eases are not included in 
this present study. 
Age Distribution —Fig. 2 graph- 
ically represents the age incidence of 
this disease as seen in the two periods 
under analysis. While there has been a 
marked reduction in our hospital ex- 
perience in the child 1 to 3 
the 


vears of 


years of 


age. number of children over 7 


has inereased to com- 
The age group showing 


still 


age 
pensate for it. 
the 
under | vear of age. 
Distribution. 


earlier preantibiotie era the incidence 


greatest incidence remains 


Sex -Whereas in the 


of empyema was predominently in 


7 
al, 


girls = 


favor of the boys (boys 
16), there was a shift in the antibiotic 
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era to almost equisexual distribution 
(boys 13, girls 12). 

Calendar Incidence.—In the earlier 
series studied, 21 per cent of the cases 
occurred in the month of January, with 
a predominance during the winter 
months. However, in the later series, 
the peak incidence occurred during the 
spring, with over 50 per cent confined 
to the months of Mareh, April, and 
May; the remainder of the cases were 
rather evenly distributed throughout 
the other nine months. 


Preceding Infection.—All patients in 
both series gave a history of an upper 
respiratory infection which suddenly 
beeame a serious illness. This suggests 
that the organisms causing empyema 
are secondary invaders. Sixty per cent 
of the preceding infections in these 
series were colds with fever, 20 per 
cent were frank pneumonia, and 20 per 
cent were a miscellaneous group of in- 
feetions such as measles, tuberculosis, 
septie arthritis, ete. 

Bacterioloqgy.—All the 
earlier group were cultured; organisms 
grew in 40 of the 438 In the 
1952 to 1957 group, records of cultures 


could be found in all but 5 eases, 


eases in 


*ases. 


The principal organisms cultured 
were the pneumococeus and _ the 


staphylococeus. Fig. 3 gives an in- 
teresting pictorial representation of the 
ineidenee of these two organisms in 
the culture work. It must be remem- 
bered that this graph shows certain 
eases in which both organisms were 
but for the most part the 
phneumocoeecus was the organism pre- 


present, 


dominating in the earlier series, where- 
as the staphylococcus was the more fre- 
quent offender in the later series. 
Morbidity.— Although it would per- 
haps be expected that the advent of 
have produced a 


antibiotics would 
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significant drop in the length of hos- 
pitalization from empyema, this has 
not proved to be the case. Fig. 4 shows 
that while there has been a moderate 
decrease in the length of hospitaliza- 
tion in the antibiotie era, it has not 


been dramatie. 
TREATMENT AND RESULTS 

In 1956, Lindskog®* discussed the 

changing picture of pleural empyema. 
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first months of life early intercostal, 
catheter-suction drainage was safer 
than repeated thoracenteses. Brown- 
rigg' emphatically states that for 
patients under 5 months there is no 
place for repeated aspirations and no 
justification for delay in instituting 
early surgical drainage. 

It was interesting to analyze the 
methods of treatment used in the two 
series of cases reported here. In the 


FIG. 4 


o—e 1940-45 
e---@ |952 -57 


1 wih 





2) 


2 3 


4 5 


HOSPITALIZATION IN WEEKS 
MORBIDITY 


Ife stated that the basie principles in 
the management of empyema today 
are essentially those of two decades 


ago even though the details of therapy | 


have been substantially altered. 
These principles are: (1) early evacu- 
ation of pleural exudate (preferably 
by eatheter and water-seal drainage) ; 
2) control of pulmonary and pleural 
infection by appropriate antibioties 
(the choice dictated by sensitivity 
studies if possible); and (3) restora- 
tion of pulmonary ventilatory function 
by natural reabsorption of the inflam- 
matory residua or by surgical removal 
in ehronie eases. While considering 
the first point, Lindskog stated that 
experience had shown him that in the 


earlier 1940 series, the essential 
methods of treatment employed were : 
(1) multiple thoracenteses, (2) thora- 
centesis and thoracotomy, and (3) rib 
resection. A small number received 
no surgical treatment for one of two 
reasons. They were either mildly sick 
and needed no surgical intervention, 
or they were so severely smitten with 
the disease that surgery was out of 
the question. Fig. 5 summarizes the 
results of treatment in this earlier 
series. 

In the 1952-1957 series, the same 
three modes of therapy were em- 
ployed with the substitution of a tube 
thoracotomy for open thoracotomy. 
Fig. 5 shows one death in treated 
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patients. This patient had multiple 
abseesses of the right lower lobe, was 
subjected to lobectomy, and died. 
While the patient was listed as an 
empyema death, postmortem exami- 
nation revealed cystic fibrosis of the 
panereas, The 4 patients shown in 
Fig. 5 that had nonsurgical treatment 
were either sick or not sick 
enough to have intervention. 


too 


We list our treatment results, not 
with the idea of controverting the 
established methods outlined by 
others, but simply to show that in 
more recent years thoracentesis, alone 
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results may be expected in any of the 


cases treated by surgical means. 
Empyema is a very dangerous dis- 
ease in a child under 1 year. In the 
1940-1945 series, 7 children died, 6 of 
whom were under 1 year of age; in 
the more recent series, the two deaths 
were both in this age group. One 
could look at this in another way by 
stating that of the 14 empyemas oc- 
eurring in children under 1 year of 
age in 1940-1945, 6 of them ended 
fatally. Happily, this figure improved 
somewhat in the 1952-1957 series; 


only 2 of the 11 children under 1 


Fig. 5 


1940-45 Series 
Thoracenteses Alone 





Alive Dead Mortality 
9 25% 


Thoracenteses and Open Thoracotomy 13 O 


Rib Resection 
Non-Surgical, Supportive 


1952-57 Series 
Thoracenteses Alone 





Thoracenteses and Tube Drainage 


Rib Resection 
Lobectomy 
Non-Surgical, Supportive 


Il e) 
3 57% 
TOTAL 36 16.2% 





Alive Dead Mortality 
16 0 10) 
3 0 
| 0 
e) 
3 
TOTAL 23 





TREATMENT and RESULTS 


and often repeated, has yielded satis- 
faetory results, especially over 1 year 
of age. However, we do not hesitate 
to institute tube drainage if there is 
any indication for it, e.g., aceumula- 
tion of air or fluid under pressure. 
While the details of therapy used in 
this hospital are slightly at variance 
with those recommended by other 
writers, it does seem fair to draw this 
conclusion from the statistics shown 
in Fig. 5. As long as the principles 
of evacuation of exudate, control of 
infection, and re-expansion of the 
pulmonary tree are employed, good 


year of having sue- 


eumbed to it. 


age 


empyema 


COMPLICATIONS 
Theoretically there are at least four 
complications that can arise from the 
presence of empyema. (1) There may 
be the rupture of a bronchial element 
into the pleural 
bronchopleural fistula with a resultant 


cavity creating a 


pneumothorax. This occurred on only 
three occasions in both series, onee in 
the 1940-1945 series and two times in 
the 1952-1957 series. (2) Chronicity 
of infection may result in permanent 
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limitation of expansion of the lung, ne- 
cessitating surgical intervention in the 
form of deeortication. This was not 
seen in any of the cases in either series. 
3) Infection of this variety, particu- 
the 


might be expected to result in numer- 


larly involving staphylococcus, 


ous instances of abseess formation. 
Only one ease in the 1952-1957 series 


(4) The heavy 


use of antibiotics for the primary in- 


had this complication. 


fection might be expected to suppress 
bacterial growth resulting in the eon- 
monilia and 


comitant overgrowth of 


other fungus agents. Once again, this 
was not encountered in our experience 
exeept for the occasional appearance of 
mild thrush of the mouth in the patient 


under treatment. 


SUMMARY 
The incidence of pediatric empy- 
ema, and specifieally staphylococeal 
empyema, is showing a marked recent 
inerease according to an analysis of 
68 cases seen in a children’s hospital 
in 2 five-year periods, namely 1940- 


1945 and 1952-1957 
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This entity is an important one be- 
eause of the high incidence and high 
mortality under 1 year of age. 

The treatment of this condition is 
surgical, employing the three prin- 
ciples of exudate evacuation, anti- 
biotic specificity, and ventilatory re- 
expansion. Only one death occurred 
in surgically managed cases, all other 
mortalities falling among *‘‘conserva- 
tively’’ handled cases. 

In recent years, surgical aspirations 
alone have yielded satisfactory results 


in selected cases. 


We wish to express our thanks to Dr. E. 
R. MeCluskey, Dr. F. Miller, Dr. S. 8. 
Stevenson, and Dr. W. K. Sieber for per 
mission to include their cases in this report. 
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OMPLETE 


aortie arch is a rare congenital 


interruption of the 


defect of the cardiovascular system. 
Eight cases were listed by Abbott! in 
her review of congenital heart disease 
in 1927. Sinee then, eleven additional 
ease reports have appeared in the 


S 


literature. Although mast patients 
reported to have this defect have died 
in early infaney, Merrill’ and Abrams* 


have each recently reported one case 


with suecessful surgical correction. 
We have diagnosed this defeet in 
three infants, in one of whom the 


diagnosis was made preoperatively 
and the defect corrected by surgery. 
Unfortunately, the patient did not 


survive the postoperative period. 


CASE REPORTS 


Case 1.—D. D. (U.TL. No. 870565) 
was admitted to the University of Min- 
nesota Hospitals on May 16, 1954, at 
the age of 444 months, for investiga- 
tion of a congenital heart defect. He 
was the product of a normal preg- 
naney and delivery. However, he ate 
poorly and always had rapid respira- 
tions. At the age of 4 months, he was 
seen by a pediatrician who noted a 
cardiae murmur and cardiomegaly. 
Ile was then referred to this hospital. 
Physieal examination revealed an in- 
fant weighing 5,200 grams. Ilis pulse 
was 160 per minute and respirations 
were 40 per minute. He coughed fre- 
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quently but did not appear to be in 
severe distress. No ¢yanosis was noted. 
The systolic blood pressure was 90 
mm. H¢ in both the right arm and the 
right leg by the flush method. <A 
grade II-III short blowing. systolic 
murmur was heard best in the third 
left intereostal space. The pulmonary 
second sound was present but was not 
accentuated. The femoral pulses were 
palpable. The liver and spleen were 
not enlarged, and no peripheral edema 
was noted. 

Laboratory investigation revealed a 
hemoglobin of 15.6 Gm., a red blood 
cell count of 4,900,000 per cubie milli 
meter, and an hematocrit of 49 per 
cent. Chest roentgenograms and fluor 
oscopy showed a moderate degree of 
eardiae hypertrophy with enlargement 
of the right ventricle and a prominent 
pulmonary conus; the pulmonary vas- 
cular markings were increased and the 
left atrium was normal or minimally 
enlarged (Fig. 1). The electroeardio- 
gram revealed a prolonged P-R inter- 
val of 0.16 (rate 145) and right ven- 
tricular preponderance. It was our 
impression that the baby had = an 


aevanotie congenital heart defect, 
probably a septal defect. 
Ile was treated with penicillin. 


Following recovery from his cough, 
eardiae catheterization was attempted 
on May 26, 1954. A No. 5 ureteral 
catheter was introduced into the right 
saphenous vein and was passed easily 
as far as the right ventricle. We were 
unable, however, to advance the eath- 
eter into the pulmonary artery. An 
attempt to secure a sample of blood 
from the femoral artery by direct 
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puncture was also unsuccessful. The 
data obtained at catheterization are 
shown in Table I. The demonstration 
of ventricular hypertension with no 
significant left-to-right shunt sug- 
gested the possibility of a patent duc- 
tus arteriosus with reversal of shunt. 
Accordingly, an angiocardiogram was 
done (Fig. 2). This demonstrated that 
the descending aorta opacified directly 
from the pulmonary artery. 


TABLE I. 


Right ventricle 

Right atrium 

Superior vena cava 
Right brachial artery* 


100/0 


80/60 
mean 70 
76/40 
mean 64 


Femoral artery* 


*Obtained simultaneously several days after catheterization. 


In order to demonstrate the aortic 
arch more clearly, a retrograde aorto- 
gram was done on June 2, through 
the right brachial artery (Fig. 3). 
The ascending aorta, as well as the 
innominate artery, right and left ea- 
rotid arteries, left vertebral, and the 
internal mammary arteries were 
demonstrated. At no time was con- 
trast medium seen in the descending 
aorta. In order to complete our 
studies, eannulas were introduced at 
this time into the right brachial and 
the right femoral arteries. The right 
brachial artery was almost fully satu- 
rated and was 7.0 vol. per cent higher 
than the femoral artery (Table I). 

Jecause of the poor prognosis for 
survival in eases with complete inter- 
ruption of the aortie arch, it was de- 
cided that surgical correction of the 
defect should be attempted. Aceerd- 
ingly, on June 22, 1954, the patient 
was operated on by one of us 
(R. L. V.). The connection between 
the left pulmonary artery and the de- 
seending aorta was divided. The 
left subelavian artery was divided. 
The left common carotid artery was 
then divided and anastomosed to the 
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descending aorta, thus bridging the 
gap in the aortie arch. The patient 
tolerated these procedures well, and 
continued to do well for two days 
postoperatively. He then suddenly 
developed marked respiratory distress. 
Laryngoscopy was performed and an 
intratracheal tube inserted for sue- 
tioning. He expired, however, before 
adequate suctioning could be per- 
formed. 


CASE 1 


OXYGEN SATURATION 
(PER CENT) 
53.74 
49.35 
46.59 
90.5 


OXYGEN CONTENT 
(VOL. PER CENT) 
9.92 
9.11 
8.60 
17.06 


‘ 


10.08 56. 


Postmortem examination revealed 
eomplete obstruction of the trachea 
and major bronchi at the bifureation 
of the trachea by a mucus plug. 
Medial hypertrophy of the pulmo- 
nary arterioles was seen and was con- 
sidered to be within normal limits for 
age. No intimal proliferation was 
noted. Examination of the heart re- 
vealed, in addition to the surgical 
procedures described above, a 6 mm. 
defect in the membranous portion of 
the interventricular septum. There 
was a bicuspid aortic valve. 

Case 2.—G. K. (U.H. No. 866606) 
was a full-term male infant delivered 
by cesarean section because of a 
breech presentation of a 36-year-old 
primiparous mother. He appeared 
normal at birth but at about 48 hours 
of age slight cyanosis was noted. He 
continued to become progressively 
more eyanotic. At 1 week of age 
he was transferred to the University 
of Minnesota Hospitals. Physical ex- 
amination on admission revealed an 
apathetic infant weighing 3,000 grams. 
He showed marked generalized eyano- 
sis when out of oxygen. Respirations 
were labored and rapid. A few rales 
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were heard in the lungs. No mur- 
murs were heard, though the precor- 
dial thrust was increased. Systolic 
blood pressure was 70 mm. Hg in 
beth the right arm and right leg by 
the fluuhh method. Femoral and 
brachial pulses were active. Liver 
and spleen were not enlarged. 

Laboratory studies showed a hemo- 
globin of 18 Gm. Roentgenograms 
and fluoroscopy of the heart showed 
marked generalized eardiae enlarge- 
ment and increased pulmonary vascu- 
lar markings. The electroeardiogram 
was interpreted as showing right ven- 
tricular preponderance. Negative T- 
waves in Lead I and V, suggested 
left ventricular strain as well. 

The patient was scheduled for an- 
giocardiography, but he grew rapidly 
worse and expired 48 hours after ad- 
mission, Postmortem examination re- 
vealed complete interruption of the 
aortie areh with the innominate artery 
and left common carotid artery arising 
from the ascending aorta. The left 
subelavian artery arose from the de- 
scending aorta which was continuous 
with the pulmonary artery. A 5 mm. 
high interventricular septal defect, as 
well as a 3 mm. patent foramen ovale 
were noted. 


Case 3.—C. M. (U.IL No. 912961) 
was evanotie at birth and the rapid 
progression of cardiae failure necessi- 
tated digitalization at 9 days of age. 

Physieal examination on admission 
to the University of Minnesota Hospi- 
tals revealed a 9-day-old, evanotie, 
hypotonic, dyspneie infant weighing 
2,800 grams. <A grade IT systolie mur- 
mur, loudest over the third intercostal 
space to the left of the sternum, was 
described. The femoral pulses were 
strong. The blood pressure by the 
‘*flush method’’ was 60 mm. He in 
the right arm and 100 mm. H¢g in the 
right leg. The liver was palpable 3 
em. below the right costal margin. 
Rales were heard over the lung bases 
bilaterally. 

Laboratory studies revealed a hemo- 
globin of 21.4 Gm. and a white blood 
eount of 20,000. Cardiae fluoroscopy 
revealed increased pulmonary vascular 
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There was right ventricu- 
lar and left atrial enlargement. The 
electrocardiogram showed right ven- 
tricular hypertrophy and strain and 
right atrial hypertrophy. 

The patient was treated with oxy- 
gen, digitalis, and diureties. Despite 
these measures the patient expired 16 
hours after admission. 

Postmortem examination revealed 
an aorta of small caliber, in normal 
location, dividing into three branches: 
the right innominate, the left common 
carotid, and the left subelavian artery. 
The pulmonary artery was in its 
usual location. The left main pulmo- 
nary artery bifurcated so that one 
branch supplied the left lung and the 
other branch, presumably a large due- 
tus arteriosus, became continuous with 
a normal descending aorta. Complete 
interruption of the aorta was present. 
There was a septum secundum atrial 
defect and a 10 by 5 mm. defect in 
the ventricular septum. 


markings. 


DISCUSSION 


Complete interruption of the aortic 
arch results from an abnormal obliter- 
ation of part of the fourth left aortic 
arch in the area where the fourth left 
aortic arch normally becomes continu- 
ous with the third and seventh dorsal 
aortie segments to form the adult 
aortie areh and descending aorta. The 
duetus arteriosus develops from the 
sixth aortie areh but with obliteration 
of part of the fourth left aortie arch; 
the duetus then persists as the blood 
The 
ascending aorta is smaller than normal 
but functional. The cireulation in an 
infant with this defect is essentially 


souree for the descending aorta. 


one of typical fetal circulation. 


Differential evanosis would be ex- 
pected with the left ventricle supply- 
ing the upper part of the body and 
the right ventricle supplying the lower 
part of the body. 
parent in our eases nor was it in those 


This was not ap- 
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reported by Abbott.* One of the rea- 
sons may be the presence of a ven- 
tricular septal defect so that oxygen- 
ated blood is shunted into the right 
ventricle. 

The elinie and physiologic findings 
in the most severe forms of preductal 
‘infantile coaretation’’ are nearly 
identical to those found in patients 
complete interruption the 
aortie arch. This is seen clearly when 
Table II is compared to Table I. 


or 
with of 
TABLE IT. 


PRESSURE (MM. 
80/0 


5-3 


Right ventricle 

Right atrium 
Superior vena cava 
Inferior vena cava 
Right brachial artery" 
Femoral artery* 


*Obtained simultaneously several days after 


The findings are similar to those 
seen in patients with patent ductus 
arteriosus and pulmonary hyperten- 
sion with reversal of shunt through 
the duetus When a re- 
versing patent ductus associated 
with a normal aortie arch, the femoral 
artery oxygen content is lower than 
normal but higher than the right ven- 
tricle. 
plete interruption should have identi- 
‘al oxygen saturations in the right 
ventricle and when 
simultaneous samples are taken. 

The findings are distinctly different 
from those occurring in eases of non- 


arteriosus. 


1S 


However, patients with com- 


femoral artery 


funetioning left ventricle with hypo- 
plastie aortie arch in which the aseend- 
ing aorta and coronary arteries are 
supplied retrograde 
through a reverse patent ductus ar- 
In such a situation, the oxy- 
gen content of simultaneous samples 
from the brachial artery on the right 
and the femoral artery should be 


also by flow 


teriosus. 


identical. 
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In our unable to 


demonstrate a significant difference in 


cases, we were 
blood pressure between the arms and 
legs. This is to be expected since the 
right ventricle also functions as a sys- 
temic pumper.’® 

Sinee babies with complete interrup- 
tion of the arch get into difficulty at 
an earlier age than those with a re- 
verse ductus and an intact arch, they 
are more likely to be seen before ad- 
vaneed changes have occurred in the 


A: SEVERE ‘‘ INFANTILE COARCTATION ’’ 


OXYGEN CONTENT OXYGEN SATURATION 


(VOL. PER CENT) (PER CENT) 

12.52 80.72 

7.65 49.32 

8.26 53.26 

3.67 23.66 

12.86 93.87 

10.56 76.68 
catheterization 
pulmonary vascular bed. For this 
reason, the prognosis after surgical 
correction of an interrupted aortic 


arch may be better than for closure 
of a reverse patent ductus arteriosus 
where the aortie arch is intact. Fur- 
thermore, anticipation of the exact de- 
fect will permit efficient 
rapid surgery. 


more and 
In cases resembling 
patent ductus arteriosus with reversal 
of shunt, it is important to clarify 
the status of the aortie arch. 


SUMMARY 

Three cases of complete interrup- 
tion of the aortic arch are reported. 
In surgical repair 
was although the pa- 
tient died of a pulmonary complica- 
the 
Comparisons with “infantile coareta- 


one, successful 


performed, 
tion in postoperative period. 
tion” and “reverse patent ductus” are 
made, with emphasis placed on the 
need for demonstrating the status of 
the aortie arch. 
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From the Review of A Book ‘‘ A Collection of Remarkable Cases in Surgery,’’ by Paul F. Eve, 
U.D., Professor of Surgery at the University of Nashville. Published in 1857. 


No cases, we are told, “have been admitted into the collection but such as are strictly 
authentic; as it has been our aim to reject all of a doubtful character.” Some of the 
stories, however, are too manifestly apocryphal to be accepted under any circumstances. 

The first case of Sect. IL, for example, although quoted, with preliminary comments, 
from the Boston Med. and Surg. Journal of 1847, has no authority for its accuracy but that 
of a country newspaper. It is quoted as a remarkably striking demonstration of the 
‘great elasticity of the skull in a child,’’ and is in the following words: ‘‘ A few days since,’ 
says the Amherst Express, ‘‘a son of Mr, Dudly, of Shutesbury, Mass., about five years old, 
accidentally fell from a cart containing about twelve hundred pounds weight, which passed 
directly over his head. He received no apparent injury except a slight bruise near the ear 
made by the wheel.” This instance of cranial “elasticity” is so well matched by another, 
at least as credible, that we venture to reproduce it here, as available for a second edition, 
without any other voucher than the authority of the Calaveras (Cal.) Chronicle. This pa- 
per states “that two ‘colored gemmen’ in that place, who had quarrelled about ‘a lady,’ 
met in mortal combat. After an exchange of shots, the sheriff arrested the parties and 
earried them to jail, when a pistol bullet was found flattened out and lodged in the wool of 


one of the combatants, who was quite unaware of having been touched.’’ 


From the AMERICAN JOURNAL OF THE MEDICAL ScreENcES, VoL. 35, 1858. 
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A CAUSE 


OF OBSTRUCTIVE EMPHYSEMA IN INFANTS 


FRANK E. SHERMAN, M.D. 
PirTsBURGH, Pa. 


P yeons the vascular anomalies 
eausing obstruction to air pas- 


sages in the neonatal period is an 
anomalous course of the left pulmo- 
This anomaly is anatom- 
ically characterized — by: (1) an 
elongated pulmonary trunk following 
the course of the right pulmonary 
artery, (2) the left pulmonary artery 
arising extrapericardially from this 
trunk, and (3) the course of this left 
pulmonary artery lying anterior and 


nary artery. 


superior to the right main stem bron- 
chus and posterior to the trachea and 
left main stem bronchus. The anoma- 
lous left artery is in contact with these 


air passages along its course. Loci of 


maximum eontact and compression 
vary slightly from ease to ease, but the 
right main stem bronchus usually 


bears the brunt of the compressing 
The esophagus is also com- 
Clinieal and ana- 
tomie similarities in reported eases in- 


foree. 


pressed anteriorly. 


dicate that these changes constitute a 
definite entity. 

The ineidence of this anomaly is 
difficult to determine but eight cases 
have been reported, seven in the past 
The frequeney of these 
reports indicates that this entity is no 
mere anatomic curiosity. Suecessful 
surgical correction of this anomaly by 


four years. 


Departments of Pathology, 
of Pittsburgh, and the 
University of Pittsburgh. 
180 of the Depart- 
of Medicine, 


From the 
Children's Hospital 
School of Medicine, 
This is publication No. 
ment of Pathology, School 
University of Pittsburgh. 


93 


Potts and associates’ has given impetus 
to clinical awareness of this entity 
which must be included in the differ- 
ential diagnosis of neonatal respiratory 


obstructions. The following new ease 
illustrates the clinical and anatomic 
findings. 


Clinical Summary.—This Negro boy, 
who died at 6 months of age, was first 
seen at Children’s Hospital of Pitts- 
burgh when 3 weeks old. He was 
brought to the hospital because of 
diffieult breathing which had _ been 
present sinee birth. 

Pregnaney and delivery had been 
uneventful. Birth weight was 5 
pounds, 11 ounces. Cyanosis was noted 
shortly after birth and the infant had 
been constantly maintained in an 
oxygen-rich atmosphere. He had five 
siblings. The youngest had congen- 
ital heart disease. The other four 
were in good health. 

Physical examination on admission 
revealed a 6 pound, 8 ounce boy who 
beeame eyanotie and convulsed when 
removed from oxygen-rich atmos- 
phere. Pulse rate was 52 per minute 
out of oxygen and 100 per minute 
when in oxygen. Respirations when 
in oxygen were 26 per minute. Rales 
were present over the left lung field; 
breath sounds were audible on the 
right. There was a normal sinus 
rhythm ; the heart tones were of good 
quality. A, was less than P,; there 
were no thrills nor murmurs. The 
abdomen was soft and there were no 


masses. Hemoglobin was 11.8 Gm./ 
100 ee. red blood eells 3,800,000/ 


mm.,° white blood cells 12,000/mm.° 
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The urine contained 1+ albumin and 
a traee of sugar. <A chest film re- 
vealed multilobular emphysema of the 
right side and a shift of the medias- 
tinum to the left. 

A right-sided thoracotomy was per- 


formed as an urgent procedure. Em- 
physema was limited to the right 
middle and lower lobes and _ these 


were resected. The infant improved 
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his improvement proved to be short- 
lived. He soon developed bouts of 
labored respirations and paroxysms of 
expiratory wheezing. Some relief 
was obtained during these episodes by 
placing him in an upright position. 
At 6 months of age he was re- 
admitted because of acute respiratory 
distress, characterized by mild in- 
spiratory effort and stridor with pro- 





following surgery. longed expiration accompanied by 
Fig. 1 The left pulmonary artery is not seen in this ex corpore, anterior view of the heart 
ind lungs because it lies posterior to the left main stem bronchus (B). The left pulmonary 
veins (/?V) entering the left atrium lie anterior to the left main stem bronchus. The pul- 
monary trunk (PT) gives off only the ductus arteriosus (D) within the pericardium. Only 
two branches arise from the aortic arch (A) joth common carotid arteries arise from the 
common trunk (CC) The origins of both subclavian arteries (S and 8S) are illustrated. 
Examination of the resected pul- severe stridor, There were supra- 
monary tissue revealed only general- sternal and _ subeostal retractions. 


ized emphysema and gave no clue as 
to the cause. 

Early in the third week of his post- 
surgical convalescence he developed 
pneumonia in the remaining right 
lung and this cleared slowly. By the 
fifth week of his first hospital stay, he 
was steadily improving and weighed 
8 pounds, 6 ounces. He was trans- 
ferred to a convalescent home where 





The chest was bilaterally hyperreso- 


nant. No rales were present. The 
heart beat was irregular. Murmurs 


were absent. His pulse was 200 per 
minute while erying and respirations 
were 50 per minute. The infant’s 
condition improved and he was re- 
turned to the convalescent home only 
to be readmitted for the last time one 
week later. At this time he 


was 
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The pulse rate was 200 
per minute. The respirations were 
regular, 40 per minute. They were 
shallow and the expiratory phase was 
markedly prolonged. Moist crackling 
rales were heard in the right chest, 
but the left chest was clear. There 
was no dullness to pereussion any- 
where in the lung fields. The liver, 
previously not palpable, was now two 
fingerbreadths below the costal mar- 
gin. Hemoglobin was 12 Gm./100 e.e. 
Red blood cells were 5,200,000/mm.,* 
white blood cells 23,000/mm.,° with 
82 per cent polymorphonuclear leuko- 


stuporous. 





—The arch, 


’ aortic 
omitted from this semidiagrammatic drawing. 
and its course posterior to the carina are illustrated. 


Fig. 2 ascending aorta, 


cytes and 18 per cent lymphocytes. 
A chest film revealed diffuse, multi- 
lobular, bilateral, obstructive emphy- 
sema. A No. 14 catheter was passed 
to the carina during a laryngoscopic 
procedure. A moderate amount of 
white mucus was aspirated without 
improvement. His general condition 
deteriorated and he died on the third 
day of his final admission. 

Autopsy Findings.—The cause of 
death was bronchopneumonia compli- 
cating severe generalized emphysema. 

The emphysema was diffuse and bi- 


lateral, The expanded chest had a 
costal angle of 125 degrees. The 


diaphragm was depressed downward 
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The distal origin of the left pulmonary 
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and could be elevated only to the 
seventh rib on the right and the 
eighth interspace on the left. These 
measurements were taken in the an- 
terior axillary lines. The remaining 
emphysematous upper lobe of the 
right lung filled the entire pleural 
space on that side. It was adherent 
to the parietal pleura by filmy, fibrous 
adhesions which were easily sepa- 
rated. All lobes were equally in- 
volved in the emphysematous process 
on the left side. There were no blebs. 

There was no left pulmonary artery 
within the pericardial sae (Fig. 1). 


Left pulmonary artery 


C\ 


I 
Spit 


Zuaeen — x7 


been 
artery 


lower portion of the trachea have 


The obliterated ductus arteriosus 
arose from the pulmonary trunk at 
its usual position and inserted into 
the aortie arch slightly more distal to 
the left subclavian artery than usual. 
The pulmonary trunk continued on 
the course normally taken by the 
right pulmonary artery. The left 
pulmonary artery arose from it extra- 
pericardially, posterior to the ascend- 
ing aorta, and lateral and slightly 
anterior to the carina (Fig. 2). This 
point of origin was 2.6 em. from the 
pulmonary valve and 1.5 em, medial 
to the hilum of the right lung. The 
left pulmonary artery coursed to the 
left and crossed the right main stem 
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bronchus superiorly and anteriorly. 
Long continued pressure at this point 


had caused atrophy and deformity of 


bronehial eartilages and narrowing of 
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The only other congenital mal- 
formation was an anomaly of the 


aortie arch. 
from the arch. 


Only two vessels arose 
Both common earotid 





the lumen. The left pulmonary ar- arteries and the right subelavian ar- 
tery continued posterior to the tery arose from the innominate ar- 
Ss 
Trachea : 
. 
«€ 
- 
Left <7 
pulmonar 
artery 
Fig The left pulmonary artery is viewed posteriorly. The esophagus and aorta have 
been retracted to the right, and the left pulmonary 


stem bronchus and carina where it had 


artery 
compressed 


has been lifted from the right main 


them 





Fig. 4 This 
posterior 
reflected 
(PT) 
right 


photograph 
and superior point 
to the right. The 
seen. The trachea 
half seen 


of the left 
of observation. 

origin of the left 
has been divided 


is 


running between it and the 
It followed the left main 
stem bronehus on its posterior and 
superior entering the left 
lung posterior to the bronehus (Figs. 


carina, 


esophagus. 


borders, 


3-5). This left bronehial artery was 
dilated and had a slightly thinner 


wall than the pulmonary trunk or the 
right pulmonary artery. 


pulmonary 
The 


artery (LPA) 
aorta (A) and 
pulmonary artery 
just above the 


has been 
esophagus 
from the 
carina, and 


taken from a 
(E) have been 
pulmonary trunk 
compression of its 


tery. The left subclavian artery 
arose in its usual position. 


DISCUSSION 


Recorded instances of this anomaly 
total eight eases. Single eases have 
been reported by Seheid,? Welsh and 


Munro,* Potts and 


associates,’ and 
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Morse and Gladding.* The reports of 
Wittenborg and associates® and Contro 
and associates* each added two new 
cases. 

A composite of all reported cases 
and the one recorded above would pre- 
sent the following typical clinical pie- 
ture: A newborn infant develops re- 
spiratory distress characterized by pro- 


longed expiratory phase accompanied 


ANOMALOUS COURSE 


OF LEFT PULMONARY ARTERY 97 
tion near the level of the carina. On 
the bronchogram, the lumen of the 
right main stem bronchus is con- 
stricted near its origin and the trachea 
is deviated to the left. 


findings are confirmed by bronchos- 


These x-ray 


copy. 
Notable exceptions to this typical 
case may occur early in the course 


when atelectasis may precede the em- 





Fig. 5. 


artery has been elevated and pinned to the trachea. 


In this pho.orraph, again from the posterior aspect, the anomalous left pulmonary 


The deformity and compression of the 


right main stem bronchus and carina are evident. 


by wheeze. Suprasternal and _ sub- 
costal retractions are noted. The right 
side of the chest is hyperresonant and 
breath sounds are decreased on this 
side. A chest film reveals multilobular 
emphysema of the right lung with a 
shift of the mediastinum to the left and 
corresponding compression of the left 
lung. Later, this mediastinal shift may 
disappear and the emphysema become 
generalized. A barium swallow re- 
veals an antertor esophageal indenta- 


physema, and in eases where the 
anomalous artery makes a high areh 
before curving to the left. In the 
latter situation, the obstruction would 
be in the lower trachea rather than in 
the right bronchus. 

It is unlikely (3:1) that this hypo- 


thetical infant would have another 


major congenital anomaly, but it is 
would have 


probable that he some 


minor anomaly of the aortie arch or a 
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All but one 


of the reported eases are boys. 


left superior vena cava, 


Surgieal eorreetion should be at- 
tempted through a right thoracotomy.’ 
In the only reported surgical sue- 


cess," ° the anomalous artery was di- 
vided, rerouted to its usual, anterior 
position, and reconstituted in this loea- 


tion by anastomosis of the eut ends. 


SUMMARY 

A ease of infantile emphysema due 
to bronchial compression and obstruc- 
tion by an anomalous left pulmonary 
artery is deseribed. 
The clinical features of this anomaly 

illustrated by this ease include: 
onset of respiratory difficulty in the 
neonatal period, prolonged expiratory 


as 


phase with wheezing, and right-sided, 
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multilobular emphysema with medi- 
astinal shift to the left. 

This is the ninth case of this anom- 
aly to be reported. Anatomie and 
clinical similarities in the nine known 
cases indicate a definite entity. 

Attention is called to the successful 
surgical correction of such a lesion by 


Potts and associates." 
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IRVING WeEtNstTocK, M.D. 
BROOKLYN, N. Y. 


HOANAL occlusion of the new- 

born infant has been infrequently 
described in the literature. This is the 
first such report of the condition being 
infant. The 


purpose of reporting two cases of bi- 


found in a premature 
lateral choanal oeelusion is to eall at- 
tention to this possible cause of as- 
Un- 


doubtedly, there would be a reduction 


phyxia in the newborn infant. 


in perinatal mortality today if there 
were a greater awareness of this seri- 
ous condition. This anomaly may fre- 
quently be the eause of asphyxia neo- 
natorum. It may easily be overlooked 
at autopsy examination in cases of sud- 
den unexplained death in newborn in- 
fants unless the pathologists routinely 
examine the nasal passages.’ 

Two eases are presented here. 

Case 1.—B. G., a white, female in- 
fant weighing 5 pounds, 2 ounces, was 
delivered at another institution on 
July 16, 1952, by cesarean section be- 
cause of placenta praevia. 

Examination revealed a pale infant. 
Respirations were 24 per minute and 
there apparently was no dyspnea or 
cyanosis. The ery was loud and pro- 
longed upon stimulation. Breath 
sounds were rarely transmitted over 
both sides of the chest. The anterior 
fontanel was flat. There were no 
tremors or paralysis. The heart 
sounds were good, cardiac rate was 
140 per minute, and the size was with- 
in normal limits. 





From the Beth-E!] Hospital, Brooklyn, N. Y 





A few hours later, episodes of cya- 
nosis with rapid, irregular, short and 


labored breathing persistently _ re- 
eurred. The infant’s nose and throat 


were suctioned every hour and a mod- 
erate amount of mucus was obtained 
each time. Oxygen was continuously 
administered. 

Feeding by bottle, at 1 day of age, 
caused respiratory distress. To ob- 
tain some suecess at feeding, it was 
necessary to feed slowly and to tilt 
the head slightly backward. Gavage 
feeding also produced marked diffi- 
culty in breathing. 

It was noted that on inspiration the 
tongue covered the roof of the mouth 


and obstructed the passage of air. 
The infant snorted frequently and 
breathed more with the chest cage 


musculature than with the abdominal 
musculature. 

On the eighth day of life, investiga- 
tion of the nasal passage revealed a 
thick mucopurulent exudate that re- 
accumulated rapidly following aspira- 
tion. A No. 10 soft rubber catheter did 
not enter the nasopharynx on either 


side; nor did a solution of gentian 
violet. The palate was intact and, on 


laryngoscopy, the epiglottis, pyriform 
sinuses, and vocal cords were normal. 

The next day a probe was again in- 
troduced into both nostrils. It seemed 
to enter much farther in the left side 
than in the right. Following the 
above procedure, the infant appar- 
ently breathed easier and fed by bot- 
tle better. It was assumed that the 
introduction of the probe had pro- 
duced an opening in a thin membran- 
ous occlusion on the left side. When 
the probe was passed through the 
right nostril the obstruction felt bony. 
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X-ray examination after Lipiodol 
insertion, taken a few days later, re- 
vealed that there was incomplete 
occlusion on the left side, and there 
was a complete obstruction on the 
right side. 

The infant was discharged on Aug. 
16, 1952, able to breathe through the 
left nasal passage while the mouth 
remained closed. Until 4 months of 
age, the mother noted that the infant 
before falling asleep would forcibly 
breathe through her nose for about a 
minute, keeping her mouth completely 
closed. Then with a little whimper, 
she would open her mouth, tug her 
head baekward and fall asleep. 

She is now 5 years of age and the 
only discomfort is a nasal discharge 
in the morning on the right side 
which requires suctioning and needs 
to be wiped about twice during the 
day. 

This patient was examined by Dr. 
Deinfield on May 14, 1958, who re- 
ported the following. The child had 
large tonsils and adenoids. The dis- 
tanee from the rim of the nostril on 


the right side to the bony obstruction 
measured 214 inches while on the left 
side the distance was 314 inches to the 


posterior pharnyx. The measure- 
ments were made by using a probe 
passed into each nostril. When a 
No. 14 eatheter was passed through 
each nostril it was found to enter the 
pharynx on the left side but could not 
get through the right nostril. Other 
findings present were a V-shaped hard 
palate arch, a marked torus palatinus, 
and a prominent premaxilla. 

The tonsils and adenoids were re- 
moved, May 19, 1958. At operation, 
after the removal of the adenoids, the 
posterior nares was palpated with the 
finger. It was found that there was 
a complete bony obstruction of the 
right posterior nares. The left pos- 
terior nares was funnel-shaped and 
admitted the tip of the finger, which 
cannot be done in a normal posterior 
choana, signifying that this posterior 
choana was larger than normal. 

He advised that surgery for the 
correction of the atresia of the right 


‘chamber to the pharynx. 
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posterior nares be postponed until the 
child is about 10 years of age. 


Case 2.—A full-term, white female 
infant, S.S., weighing 5 pounds, 15 
ounces, was delivered normally on 
July 12, 1955, at Beth-El Hospital, at 
7:40 a.m., with generalized cyanosis. 
Considerable amount of mucus was 
aspirated from the nose. It was noted 
that the cyanosis disappeared on cry- 
ing. 

In the nursery, episodes of apnea, 
eyanosis, and irregular breathing con- 
tinually reeurred. Oxygen by funnel 
was administered. During the inter- 
vals between the asphyxial attacks, 
the infant’s color was pink, particu- 
larly when she was forced to ery by 
stimulation. The ery was lusty and 
strong; the skin turgor was good; 
muscular tone was hypotonic. The 
heart and lungs were apparently nor- 
mal. No tremors, convulsions, or 
paralysis were present. The fontanel 
was flat and the Moro reflex positive. 

Having had the experience of the 
previous case, choanal atresia was im- 
mediately suspected as a cause for the 
asphyxia. The attempt to pass a 
(8 Fr.) catheter through the posterior 
nares into the nasopharynx produced 
the following result: On the left side 
the introduced catheter met a bony 
resistance, about 4 em. from the rim 
of nostril, so that it was impossible to 
pass it to the nasopharynx. However, 
with vigorous pressure and manipula- 
tion with the catheter on the right 
side, it passed through the nasal 
It was as- 
sumed that a thin membranous ob- 
struction had been pierced on the 
right side. 

During the first twenty-four hours, 
oxygen by funnel was administered 
with the infant on its side. There 
was sanguineous mucoid discharge 
from both nostrils, due to the above 
trauma. 

The next day, the episodes of cya- 
nosis frequently recurred. It was 
thought that the right choana was 
partially patent and the left one com- 
pletely obstructed. Long strings of 
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gelatinous glairy mucous discharge 
were extracted from both nostrils. 
Upon feeding, the nurse noted that 
the infant would become cyanotic, 
especially on swallowing, tired easily, 


and had a poor sucking reflex. She 
was therefore fed with dropper. 


After the feeding, cyanotic spells were 
also observed. 

On July 15, Lipiodol, instilled into 
each nostril, failed to pass into the 
nasopharynx. Apparently the open- 
ing on the right side was obstrueted 
by either mucus or granulation tissue. 

During the next days, feedings 
were taken so poorly by dropper that 
the use of a Breck feeder was at- 
tempted. This was more successful, 
but eyanotie spells ocassionally oe- 
curred. Mueus was discharged con- 
stantly from the left nostril. On 
July 22, at 10 days of age, the infant 
took feedings by nipple satisfactorily, 
without manifesting any cyanosis. 
Methylene blue dye was instilled in 
each nostril. After ten minutes, no 
dye was visualized in the pharynx. 
It appeared that the opening on the 
right side was reobstructed. 

On August 3, the infant was dis- 
charged in good condition because 
she had learned to open her mouth 
to breathe and to take her bottle by 
nipple. 

One month later, a catheter intro- 
duced into the left nostril met bony 
resistance posteriorly and a No. 14 
catheter introduced along the right 
nasal floor appeared in the pharynx 
after a good deal of pressure. The 
baby appeared to be breathing well 
and there was no episternal or supra- 
elavieular retraction. Her color was 
good; there was no cyanosis except 
during the examination. 

On Jan. 25, 1956, a radiographic 
examination of the nasal chambers 
after the instillation of Salpix con- 
trast medium showed complete ob- 
struction of both nasal chambers 
posteriorly. This was the third time 
that a viscous fluid did not flow 
through the right posterior nares; 
however, there must have been an 
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aperture sufficient for breathing pur- 
poses as the baby could sleep satis- 
factorily with her mouth closed. 


DISCUSSION 


This anomaly was first described by 
Otto? in 1829, in a fetus seen at au- 
topsy. In 1853, Emmert® discovered 
the first clinical case of unilateral 
occlusion in a 7-year-old boy on whom 
he performed surgery. The embry- 
ology, etiology, and hereditary factors 
are reviewed by various authors.** 

A review of the literature reveals 
that the obstruction is unilateral in 
approximately 54 per cent of the 
vases. About 90 per cent of the ob- 
structions are bony and 10 per cent 
are membranous. Both infants re- 
ported in this paper had a 
occlusion on one side, Case 1 on the 
right side and Case 2 the left, and 
apparently a thin 
struction in the other nares. 


bony 


mem )ranous ob- 


The presence of choanal occlusion is 
simple to establish once the condition 
is suspected. In the first case, which 
was observed by several pediatricians, 
eight days elapsed before the nasal 
passage was investigated and diag- 
nosed. In the second, however, it was 
diagnosed immediately. 

Characteristically, there will be 
periodie attacks of cyanosis and suf- 
foeation which are dramatically re- 
lieved by erying and markedly 
aggravated by nursing or sleeping. 
The cheeks are somewhat sucked in. 
There are signs of obstruction of the 
upper respiratory passage, such as 
heaving of the chest with substernal 
retraction and a suffusion of the face. 
Upon erying, the cyanosis disappears, 
with the return of good color. When 


the mouth remains closed, the eyano- 
nares 


sis reappears. The contain 
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glairy, translucent, and tenacious 
mucus, 

There are various diagnostie pro- 
cedures. On passing a (8 Fr.) cathe- 
ter the the 
nares, an obstruction will usually be 


met at about 4 em. from the rim of the 


into nasopharynx via 


nostril. Dye instilled into the nares 
does not enter the nasopharynx in 
choanal atresia. Roentgenography, 


after the nasal instillation of Lipiodol, 
reveals a retained glob in complete 
choanal occlusion. The insertion of 
a probe may indicate the bony or 


membranous character of the obstrue- 


tion. 
If mouth-breathing habit is estab- 
lished, the infant usually proceeds 


to normal growth and development 
for the nasal obstruction and 
The litera- 


reeords 46 cases of untreated 


except 
any associated anomalies. 
ture’ 
bilateral choanal atresia, first ree- 
ognized between the ages of 20 to 45 


years. 
TREATMENT 
The immediate treatment of bilat- 
eral choanal atresia is to provide an 
methods 
An oral airway ean be 


adequate airway. Several 


are available. 
created by inserting an infant-size, 
rigid anesthetist’s airway tube that is 
adhesive over it 


held in with 


and the chin. 


place 
Tracheotomy has been 
an procedure in some re- 
the 


morbidity and mortality in these cases 


emergency 
ported eases,"' but ineidenee of 


has been high. The insertion of an 


oral airway tube is easy and effective 
as an emergency measure. 

An attempt to pierce through the 
obstruetion by cautious manipulation 
with a catheter or probe should be 
made, followed by aspiration of the 
oral 


nasal A thin membra- 


passage. 
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nous oeclusion may be ruptured by 
this procedure. It was felt that this 
proved suecessful in both cases in that 
a bilateral oecelusion was converted 
into a unilateral one. 

It is suggested that when the infant 
is unattended he be left on his back, 
in order to reduce the chance of suf- 
foeation. Nasal aspiration should be 
performed as often as necessary. 

Surgery is the next step in treat- 
ment. There is considerable differ- 
ence of opinion as to the type and 
time of operation. In _ eases of 
bilateral choanal ocelusion, Beinfield'* 
and Hough'® that 
intervention should be instituted im- 
after birth. and 
recommend postponing the op- 


believe surgieal 


mediately Geiger 
Roth" 
eration until the child is 9 months of 
age, if the symptoms are mild, and 
Richardson" Cinelli suggest 
waiting until 2 years of age. Ruddy," 
Klaff? and Hanekel'’ have operated 
on infants only a few weeks of age. 


and 


The various types of surgical repair 
of choanal atresia have been deseribed 
by Hanekel."* 

It is widely held that repair of the 
unilateral choanal occlusion should 
be delayed until the teen years for the 


best surgical results. 
SUMMARY 


Two eases of choanal occlusion have 
been presented, one of them in a 
premature infant. 

The ineidenece of death by suffoca- 
tion from this cause may be reduced 
by early diagnosis. 

It is suggested that an attempt to 
pass a catheter through each nostril 
into the nasopharynx be routinely 
performed in all newborn infants who 


have periodie episodes of cyanosis. 
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Immediate treatment is to provide 
an adequate airway. For this pur- 
oral airway tube is effec- 
the until a 
ean be obtained. 


pose a rigid 


tive during emergency 


nasal airway 


I would like to acknowledge the kind as- 
sistance of Dr. Naftal Reznik in the case 
of infant 8.38. 
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VARICELLA GANGRENOSA 


Aupert M. Crocker, M.D.,* anp J. Neat Mippetkamp, M.D.** 
Sr. Louts, Mo. 


ARICELLA, an acute communica- 
ble disease due to a filtrable virus, 
usually has a benign course without 


serious complications. This is a re- 


port of a boy with a ease of varicella 


who developed gangrene of the lower 
extremities. The condition was first 
referred to as a complication of vari- 
cella in 1807, by Whitney Stokes. 
Hutchinson,'* in 1881, termed the con- 
dition varicella gangrenosa. 


CASE REPORT 


On Feb. 25, 1957, a 3-year-old boy, 
kK. T. P., was admitted to the Homer 
(+. Phillips Hospital with a chief com- 
plaint of a left inguinal hernia. The 
child had developed varicella four 
days prior to admittance. One day 
prior to admittanee, the father no- 
ticed a mass in the left inguinal 
region. The patient complained of 
pain and tenderness of this mass the 
day of admittance. The past history 
indicated he had had a right inguinal 
herniorrhaphy in 1954, in Little Rock, 
Arkansas. 

On admittance the temperature was 
98.6° F. rectally, pulse 92 per minute, 
respiration 24, blood pressure 90/60. 
The child was well developed and 
well nourished and in no apparent 
distress. The skin showed presence 
of erusting lesions of varicella on the 
face, body, and extremities. Ear, 
nose, and throat were negative except 
for hypertrophied tonsils. The neck 


*Chief Resident, Department of Pediatrics, 
Homer G. Phillips Hospital. 

**Supervisor, Department of Pediatrics, 
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fessor, Department of Pediatrics, Washington 
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_that a 


was supple with lymphadenopathy in 
the anterior and posterior cervical 
chains bilaterally. The chest and 
heart were normal in contour, and 
his lungs were clear to percussion 
and auseultation. Abdominal exami- 
nation was negative, and bowel sounds 
were normal. <A surgical sear was 
noted in the right inguinal region. 
The left serotum was markedly 
tender with swelling and redness. A 
mass was present which was not re- 
dueible and did not transilluminate 
light. The extremities were normal 
as was the neurological examination. 
The urine was clear and yellow, 
specifie gravity 1.020, reaction acid, 
albumin negative, sugar negative, 
acetone 2 plus, microscopic examination 
was negative. Examination of the 
blood disclosed hemoglobin 9.6 Gm. per 
cent, white blood cell count 11,000, and 
hematocrit 31 per cent. 

The impression at this time was an 
ineareerated left inguinal hernia and 
varicella. 

Surgical consultation was requested, 
and it was the opinion of the surgeons 
left inguinal herniorrhaphy 
should be done immediately. 

A herniotomy was performed, and 
no hernial sae or hydrocele was dem- 
onstrated. It was noted, however, 
that the cord was greatly thickened 
and dark blue. On palpation, the 
pampiniform plexus was nodular and 
hard. The urologist was ealled in 
consultation to the operating table 
and it was his opinion that this rep- 
resented a thrombosis of the pampini- 
form plexus. The testis appeared 
viable and was placed back in the 
scrotum. The immediate postopera- 
tive period was uneventful. 
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On the fourth postoperative day 
(eight days after the onset of vari- 
cella), the patient began bleeding 
from the operative site and the nose 
and mouth. Areas of eechymoses were 
noted on the left thigh, left calf, 
distal third of the left leg, and the 
lateral aspect of the right thigh. The 
patient developed shock, and blood 
examination at this time disclosed 
hemoglobin of 4.2 Gm. per cent and 
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On the fifth postoperative day, ex- 
amination of the lower extremities 
revealed small bullous lesions noted 
on the areas of eechymoses. The left 
foot was cool to palpation and a 
bluish discoloration was noted on the 
dorsal and plantar surfaces of the 
left foot. The area of discoloration 


noted involved all toes extending to 
the mid-foot (Fig. 1). 
palpable 


n " 
There was no 


pulsation in the dorsalis 


Fig. 1.—Involved area two days after onset of gangrene. 


1.63 million red blood cells. White 
blood cells numbered 58,000, with a 
differental count as follows: mye- 
loecytes 9, juveniles 14, stabs 21, 
segmentals 45, lymphocytes 11. The 
examination also revealed nucleated 
R.B.C., 1; hematoerit, 15 per cent; 
bleeding time, 1 minute 55 seconds; 
clotting time, 2 minutes 30 seconds; 
platelet count, 156,480; reticulocyte 
count, 3.4 per cent. One unit of whole 
blood was given followed by 500 ml. 
of parenteral fluids intravenously, 
and the patient recovered from shock. 
He was given vitamin C and vitamin 
K parenterally. 


pedis and popliteal arteries; how- 
ever, oscillometrie readings revealed 
pulsations below the knee. 

Repeat blood studies revealed he- 
moglobin 6 Gm. per cent, R.B.C. 2.28 
million, and platelet count 162,400. 
Bone marrow examination showed 
normal cellular components. The pa- 
tient was given another 500 ml. of 
whole blood and placed on Chlo- 
romycetin 250 mg. every 8 hours, 
heparin 50 mg. every 6 hours, and 
prednisone 5 mg. every 6 hours. 
Heparinization and steroid therapy 
were discontinued after 48 hours as 
there was no improvement of the 
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bleeding and 
normal, as 


involved areas. The 
clotting time remained 
did the prothrombin time. 
The areas of eechymoses progressed 
from blue to black. The toes became 
gangrenous, and all sensation was lost. 
The V-shape area of the foot became 
well demareated. The areas on the 
legs, thighs, dorsal, and plantar sur- 
the foot were superficial 
gangrene, but the were com- 
pletely involved. The patient’s hospi- 
tal with 
eventual sloughing of the superficial 
areas and amputation of the toes. 


faces of 
toes 
satisfactory 


course was 


Fig. 2 \fter 

One month after admission the pa- 
tient received split thickness grafts 
to the previously gangrenous areas of 
the legs and thighs. The toes were 
amputated and débridement was 
carried out The results of the skin 
grafts were satisfactory. The ampu- 
tated stump healed well, and the pa- 


tient walks without prosthesis (Fig. 
» 


Total and fractional proteins and 
protein electrophoresis were 
after the patient’s reeovery and were 


done 


normal. 
DISCUSSION 


Schamberg and Kolmer' stated that 
rare complieation of 
that 


vangrene Is a 


varicella and gangrene has also 
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been reported as a complication of 
vaccinia, variola, scarlatina, typhoid 
fever, and other dermatoses. Baren- 
berg and Lewis* reported the one case 
seen in their hospital in over 2,000 
seen during the 
Wishik and Bul- 
2,534 patients 


eases of varicella 
previous 14 years. 
lowa® saw 4 cases in 
with varicella. 
Unfortunately, the 


pathogenesis of this condition is still 


etiology or 
unknown, but there are several the- 
ories regarding the etiology. Scham 


and skin grafting 


felt this was seen 


were 


berg and Kolmer' 


in children who weak and 


who 


malnourished, such as children 
-had i 
cussing Hutehinson’s paper'® 
that of 15 


tubereulosis. Barlow, in = dis- 
on vari- 
cella gangrenosa, states 
patients he had observed with vari- 
cella gangrenosa, 6 had tubereulosis. 
Edwards'* emphasized the association 
of varicella gangrenosa and tubereu- 
losis. Payne’ also reported a ease of 
varicella gangrenosa in a child with 
Some other authors 


that 


tuberculosis. 
expressed the opinion this 
gangrene was due to secondary infee- 


tion. The patient reported by Joe* 
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had a positive nasal culture for 
Corynebacterium diphtheriae, and this 
same organism was isolated from the 
gangrenous blebs. Storrie,> Sechwartz- 
man,” and Barenberg and Lewis? all 
cultured Staphylococcus aureus from 
the gangrenous blebs. However, 
Storrie’s two patients both had had 
searlet fever just prior to the vari- 
cella and gangrene. Three of the 
four eases reported by Wishik and 
Bullowa® oecurred following a cel- 
lulitis due to hemolytie streptococci. 
However, Wishik’s and Bullowa’s 
other ease had no previous cellulitis. 
A third group associates this with a 
The patients re- 


vascular origin. 


ported by Cohen,’ Stoesser and Lock- 


and Praggio. Blaneo and 
Paseyro,’® all with prolonged bleeding 
times, no elot retraction, and one with 
a bone marrow examination, are 
definite examples of purpura associ- 
ated with varicella. However, not 
every patient with varicella and 
purpura developed gangrene; and 
some patients with varicella who had 


wood.? 


gangrene had no gross abnormalities 
in their coagulation work-up. The 
final theory is that of the individual 
the patient. This 
was originally proposed by Hutchin- 


susceptibility of 


son'® and also advocated by Baren- 
well as by 
A recent 


berg and Lewis? as 
Illingworth and Zachary."® 
suggestion was the possible existence 
of hypogammaglobulinemia in these 
patients." 

In reviewing previously reported 
cases of varicella gangrenosa, the age 
varied from 414 months to 11 years 
of age. There was no sex predomi- 
nanee and there was one other Negro 
patient The 
gangrene varied from 4 to 12 days 


reported.® onset of 
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after the onset of the varicella erup- 
tion. Some authors report gangrene 
occurring at the site of varicella 
vesicles* ** and others at sites distant 
10,12 There is 
also no apparent relationship between 


to any varicella lesions. 


gangrene and the severity of the erup- 
tion. specifically 
noted the mildness of the ease and 
sparsity of the pox lesions.%2 7° Un- 
fortunately, some of these children 
have had severe involvement requiring 


Several authors 


amputation of part of one or several 
extremities as our patient did. 
eases® * 1% 1 have 


Only several 


been reported since the advent of 
antibiotics and these patients have 
survived. Lebray,™ in his thesis in 
1922, gave a mortality of 50 per cent 
in patients with varicella gangrenosa. 
Kieffer,"® in 1905, had reviewed the 
literature to that time and reported 
29 deaths in 48 eases he was able to 
find. 
SUMMARY 
A ease of varicella 
a 3-year-old Negro boy is presented. 
The gangrene, involving the skin of 
both lower extremities and the left 
foot, required skin grafting of these 
areas and amputation of the toes of 
the left foot. No specific hematologi- 
for the 
gangrene was found. 


gangrenosa in 


eal cause development of 
A diseussion of 
theories regarding the etiology and 
pathogenesis of varicella gangrenosa 


It is diffieult to place 
these specific 


is presented. 
this child in any of 
categories with the possible exception 


of individual susceptibility. 
CONCLUSION 
A ease of varicella gangrenosa is 
presented. Various theories of eti- 
ology and pathogenesis are reviewed. 
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JUVENILE XANTHOGRANULOMA WITH OCULAR INVOLVEMENT 


REPORT OF CASE 


Reza Guar, M.D., Epmunp C. Burke, M.D., ann Louis A. Brunstine, M.D. 
ROCHESTER, MINN. 


HE designation nevoxantho-endo- 

thelioma, an odd type of cutaneous 
tumor, was originally applied to a 
benign xanthomatous condition with 
normal blood lipids which occurs in 
infaney and early childhood. 

This condition first 
by Adamson' in 1905 as ‘‘congenital 
xanthoma multiplex.’’ In 1912, Me- 
Donagh? suggested the term ‘‘naevo- 
xantho-endothelioma.’’ He deseribed 
included some others 


was described 


five eases and 
which had been reported previously 
in the literature. Helwig and Hack- 
ney® * reviewed 140 eases of this con- 
dition and suggested that the deserip- 
tive term of ‘‘xanthogranuloma’’ or 
‘‘juvenile xanthogranuloma’’ be used 
until the exact 
known. Other 
ported®-"? in the literature since the 
paper by Helwig and Hackney. 

We wish to report a ease of juvenile 
xanthogranuloma encountered at the 
Mayo Clinie in a female infant that 
is unusual beeause of the involvement 
of the optie globe. 


etiologic factors are 


eases have been re- 


CASE REPORT 

A 4-month-old girl was referred to the 
Mayo Clinic because of skin and eye lesions 
of 2% When 
6 weeks of age, her mother noted a “mole” 
over the of the child’s 
Subsequently, it enlarged, and 2 to 


months’ duration. she was 


lower fourth ster- 
num. 
. > > _ ~ * 

3 weeks later more lesions were noted, at 
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first on the face, and later over the trunk 
and the back. These lesions began as small 


erythematous papules and enlarged pro 
gressively. 

One month prior to her referral to the 
Clinie, the left eye began to tear exces 
The 
her local physician who felt 
that He thought 
that the 


left eye and referred the child to the Clinic 


sively and become inflamed. infant 


seen by 
the left 
something was growing 


was 
eye was blind. 


behind 


for additional examination, 


The infant’s history revealed a normal 
neonatal 
She had 
two siblings who had had eczema at an 
early age. No similar to that 
of our patient was known in the family. 
Physical 
parently healthy 4-month-old infant, 241% 
13% 
well-cireumscribed 


spontaneous delivery and normal 


period, growth, and development. 
condition 


examination revealed an ap 


inches long and weighing pounds, 


There were 20 or so 
lesions that were firm, rubbery hard, raised, 
and yellow-pink. They measured from %& 
to % inch in diameter and occurred on the 
back, trunk, 


and B). Associated patchy ec 


face, chest, and extremities 
(Fig. 1, A 
zematous lesions also appeared on the in- 
fant’s face, (Fm. i, #). 


An ophthalmologist examined the left eye 


neck, and arms 
and found macrophthalmia to be present. 
The cornea was edematous and a small glob 
blood 
(Fig. 2). The 
The trans 


ular mass of organized was 


in the pupillary opening 


present 


ocular tension seemed normal. 
illumination could not be done thoroughly 
but no particular density was obvious ex 
cept, possibly, in the upper portion of the 


globe. A slight pupillary reaction was 
present. 

Erythrocytes numbered 4,550,000 and 
leukocytes, 9,000. The concentration of 
hemoglobin measured 11.9 Gm. and the 
differential count was normal, The cho- 
lesterol measured 193 mg. per 100 ml. of 
serum. Urinalysis was not carried out. 
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Roentgenograms of the thorax and head 


did not show evidence of any abnormality. 


Biopsy of one of the lesions (Fig. 3) 


showed histiocytes, many capillaries, and 


giant cells of the Touton and foreign-body 


types. Fat stains showed marked deposi- 


tion of fat both intracellularly and extra- 


eellularly. 


Fig. 1 
are not apparent in this photograph. 
smooth, elevated, shiny, and discolored. 


Fig. 2.—Macrophthalmia, an edematous cor- 
nea, and a small mass of organized blood in 
the pupillary opening in the left eye are not 
clearly apparent, but some differences in the 
appearance of the pupil and list of the left 
eye are obvious. 


a, Lesions are evident on face, head, brow, and upper lip. 
b, A close-up of the lesion on the chest shows it to be 
Biopsy of the lesion was carried out. 


A letter from the infant’s mother 7 
months after her first 
Clinie that the 


seemed to be “drying up” and were reduced 


examination at the 


indicated facial lesions 
No new lesions had appeared. The 


The iris 


in size. 
eve (globe) still appeared swollen. 
again 


was discolored but the pupil was 


visible. 


Smaller lesions present 


COMMENT 

Juvenile xanthogranuloma is charae- 
terized by the development, in the 
first few weeks of life, of yellowish 


to yellowish-brown papules or nodules 
seattered irregularly over the body, 


the extremities, and the face. The 
most striking feature in our case was 
involvement of the ocular globe. <A 
similar ocular involvement has been 
reported by Blank and associates,’ but 
the skin lesions in their patient ap- 
peared at a later age. An enucleation 
was performed in their case and 
microscopic examination revealed that 











GHARIB ET AL, : 


the tumor of the eye had the same 
histologie structure as the lesions of 
the skin. Enucleation was not per- 
formed on our patient. We coneluded 
that the eve might as well be left in 
place since it was not painful and, 
therefore, was not interfering with the 
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are dependent on any visceral dis- 
turbanee. The benign course and the 
tendency toward spontaneous disap- 
pearance separate this condition from 
Hand-Schiiller-Christian disease in 
which systemic involvement is always 
present and a fatal course is the rule. 





Fig. 3.—Section 
(hematoxylin and eosin; 
extracellular fat. 





x300). Fat 
infant’s general welfare. Presumably, 
the ocular lesion resolves by fibroplasia 
and atrophy. 

The palms, soles, and flexor surfaces 
are usually spared. A family history 
of such lesions may or may not be 
present. The lesions tend to disap- 
pear spontaneously within the first 
few months or years, leaving depressed 
areas. Eventually, complete disap- 


pearance of these areas may occur. 
There is no evidence that the lesions 





of nevoxantho-endothelioma 
stains showed 


Touton giant cells 


and 
marked deposition of intracellular and 
Note the atrophy of the overlying epidermis. 


showing histiocytes 


There was no suggestion of a transi- 
tion to changes that might be 
considered to be characteristic of 
Letterer-Siwe disease or Hand-Schiil- 
ler-Christian disease in any of 160 pa- 
tients with xanthogranuloma studied 
by Helwig and Hackney.** All au- 
thors are agreed that values for blood 
lipids are normal in patients who 
have this condition. 


Histologic Featurcs—MeDonagh? 
wrote, ‘‘These tumours ... are naevi 
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of the type endothelioma, and 
owing to a fatty change which occurs 
in the cell during their dissolution a 
xanthoma-like condition is produced.’’ 
Ormsby and Montgomery" stated, 
‘*Proliferation of endothelial cells and 
connective-tissue histiocytes and for- 
mation of endothelial giant cells took 
place, in addition to the presence of 
typical xanthomatous foam and giant 
They also wrote, ‘* Helwig and 
Hackney that what 
looked like endothelial giant cells were 
and 


cells. si 
showed clearly 


true xanthomatous giant cells 


that no proliferation of endothelial 
cells took plaee.”’ 

In addition to histologic findings 
mentioned in the quotations, sections 
show the presence of many droplets 
the 


infiltration as well as within the giant 


of lipids throughout region of 
cells. 

The ease presented herein is impor- 
tant beeause the oeular involvement 
might have greatly heightened the sus- 
picion of an ocular malignant neo- 
plasm except for the association with 
skin lesions. 

The ophthalmologist supported our 
conclusion that as long as the infant’s 
eye was painless and possessed a be- 
surgical treatment was 


nign lesion, 


contraindicated. The possibility exists 
that the 


and enucleation may be required in 


lesion may eause 


the future. The possibility of regres- 
sion of the lesion and development 


of useful vision also exists. 
SUMMARY 


“Juvenile xanthogranuloma” is 
suggested as the best diagnostie term 
for the eondition characterized by 
yvellowish-brown nodules of the skin 
present at birth or shortly thereafter. 


The blood lipids are normal and the 


blindness, . 
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general health is unaffected. Sponta- 
neous involution of the lesions occurs. 
The histologic picture consists of 
proliferation of histiocytes and xan- 
thomatous giant cells. 
nevoxantho-endothe- 


One ease of 


lioma with involvement of the eye is 


reported. Inasmuch as the lesions 
are benign and tend to regress, the 
ocular globe should be left intaet 


with the hope of eventual return of 


vision. 
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FOREIGN BODIES IN THE VAGINA OF CHILDREN 


J. Pum AMBUEL, M.D.* 
COLUMBUS, OHIO 


A NY condition, although rare, which 
frequently remains undiagnosed 
for as long as 2 or 


3 vears deserves 
periodie comment in the medical liter- 
Foreign bodies in the immature 


A review 


ature. 
vagina is such a condition 
of the literature for the past 10 years 
revealed only two reports in the Eng- 
lish literature.' 

This report summarizes 11 cases seen 
in The Children’s Hospital of Colum- 
bus, Ohio. It ineludes 9 patients who 
were admitted to the hospital and 2 
outpatients between 1946 and 1956. 

Table I summarizes the pertinent 
findings on these 11 eases. The length 
of time from the onset of symptoms 
to diagnosis varies from 1 day to 3 
vears. It is worth noting that 4 of the 
11 patients had definite symptoms re- 
lated to the foreign body for one year 
the diagnosis was 


or longer before 


made. Of even more significance is 
the fact that in 3 eases the child had 
been under medical supervision for a 
period of months or years before the 
correct diagnosis was made. The symp- 
toms found in our patients show char- 
acteristie findings which should aid in 
the 
physician to be alert to the possibility. 


the diagnosis, or at least cause 
These findings are not new, as they 
have been repeatedly emphasized by 
Schauffler,* 
Hepp and Everhart,' and Lang.* 


other authors, namely, 


Professor of 
University and 
Ohio. 


The 
Children’s 


Pediatrics, 
The 


* Assistant 
Ohio State 
Columbus, 


Hospital, 





The main symptoms whieh should 
alert the physician may be summarized 
thus: (1) vaginal 
cially if it is bloody, purulent, or foul 


discharge, espe- 
smelling; (2) pain in the lower abdo- 
men, suprapubie area, or groin when 
it is associated with a vaginal dis- 
charge; (3) urinary symptoms of fre- 
queney, dysuria, burning, and urgeney 
when these are associated with a vagi- 
nal discharge. 

The discharge frequently has the 
odor associated with decomposing ma- 
terial and is distinetly different than 
that of the usual vaginal discharge. 

The method of making the diagnosis 
is of some interest. In our series it 
was usually made by x-ray after being 
suspected, in most cases, on elinieal 
the 


this 


one of 
the 
diagnosis in mind, and, in another ease, 


grounds. In our cases, 


mother came to elinie with 
the child herself gave the correct diag- 
nosis. In two of our eases, the diag- 
nosis was made by direct observation 
of the vagina, and in one case by a 
Schaufiler* 
recommended doing a reetal examina- 
tion and at the time 
probe in the vagina as a means of de- 


rectal examination. has 


same using a 


tecting the foreign body. It is often 
possible by this means to feel the for- 
eign body on the tip of the probe or 
to hear a click produced by the probe 
striking the foreign body. At 
it is possible to feel the probe passing 
over the firm surface of the foreign 
body. In many eases a finger in the 


times, 
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AMBUEL : 


rectum can palpate a foreign body in 
the vagina; and at times it is possible 
by direct visualization, either with or 
without the use of a tiny speculum, to 
see the foreign body in the vagina. 

In most cases the child had general 
anesthesia prior to removal of the for- 
eign body. This was the method used 
in 7 eases. One case was done under 
caudal anesthesia, and in 3 children 
aged 314, 7, and 7 years, respectively, 
no anesthesia was used. Certainly for 
small foreign bodies such as paper and 
cloth, it may very well be possible to 
do the removal without the use of any 
anesthetic. 

In only 2 of our cases was there any 
known complication. One of our pa- 
tients had a polyp of the vagina which 
was removed 4 weeks after the removal 
of the foreign body. One 7-yvear-old 
child showed an emotional reaction, 
characterized by withdrawal. Sechauf- 
fler* comments on the psyehiatrie fae- 
tors in these children. He recommends, 
and I would agree, that it is best to 
treat the foreign body in a fairly 
easual and nonchalant manner. Cer- 
tainly no stigma should be attached to 
it. The physician should spend some 
time talking to the parents about this 
problem. First, it would be wise to 
“feel them out,” so to speak, to see 
what their reaction is. It ean be 
pointed out to them that this is usually 
the result of curiosity on the part of 
the child and does not have any impli- 
eations regarding the child’s morals. 
The attitude of the physician and the 
calm reassurance he uses in his ap- 
proach to both the parents and the 
child will be more useful in allaying 
anxiety and preventing incorrect han- 
dling of the child on the part of the 
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parents than will a lengthy discussion. 
The parents should be advised to pass 
over this as a minor problem and make 
no particular issue of it with the child. 

Other pertinent references which the 
reader may wish to consult are 
listed.® ® * 

SUMMARY 


Eleven eases of a foreign body in 
the immature vagina are presented in 
tabular form. The most frequent 
symptoms in these and other reported 
eases are: (1) vaginal discharge, often 
bloody, purulent, or foul-smelling, (2) 
pain in the lower abdomen and supra- 
pubie region, (3) frequency, burning, 
and dysuria. 

Four of the 11 patients had symp- 
toms for more than 1 year before the 
correct diagnosis was made. One pa- 
tient had symptoms for 3 years. In 3 
eases, the child was under medical 
supervision for months or years before 
diagnosis. 

The psychological implications are 
discussed. 
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HIS 2'4-month-old infant was 

well until the age of 6 weeks, when 
he developed a fever of 104° F., a red 
throat, and convulsions. At 2 months, 
he again convulsed on three occasions. 
Ile was seen by a physician and placed 
on barbital medication. Ten days be- 
fore entry to this hospital, he was ad- 
mitted to another hospital for investi- 
gation beeause of continuation of the 
seizures, which had inereased in inten- 
sity and were alternating in localiza- 
Dur- 


afebrile 


tion to the left and right sides. 
there he 
and his peripheral blood was normal. 


ing his stay was 


The spinal fluid contained 36 mg. per 
cent of protein and 35 of sugar but 
no cells were present and the eulture 
milliliters of clear 


was sterile. Ten 


fluid was obtained from a right sub- 


dural tap; it contained 288 erythro- 
and 42 
The serum 


eytes per milliliter mg. per 


eent ot protein. caleium 
and phosphorus levels were normal. 
The 


tributory. 


family history was not 
The birth 


ounces, 


con- 
was & 
fed 


weight 

He had 

evaporated milk formula. 
At the 


~p la ve d convulsions, consisting of 


» 


pounds 2 been 


time of admission he dis- 


facial twitches and clonic movements. 


He was well nourished and well de- 


Except for hyperreflexia, 


the physical examination was normal. 


veloped. 


The admission laboratory examina- 
tion revealed a normal urine, a_he- 
moglobin of 11.5 Gm. per cent, a leu- 
15.7 


eubie millimeter with a differential of 


koeyte count of thousand per 
polymorphonuclear cells 56, band 


forms 4, lymphocytes 31, and mono- 


cytes 9 per cent. The platelets were 
judged to be adequate. The serum 
sodium 
100 


mEq. per liter, sugar 35, caleium 10.9, 


chemistries were as follows: 


134, potassium 5.2 and chloride 
phosphorus 4.5, and nonprotein nitro- 
gen 43 mg. per cent. The cerebro- 
spinal fluid obtained during a glucose 
infusion contained 65 cent 


r 
me. 


per 
sugar. Bilateral subdural taps were 
negative. An _ electroencephalogram 
obtained during sleep was normal, 
but when the infant was convulsing 
there 


leads. 


were scattered spikes in all 

An intravenous drip of 5 per cent 
dextrose in water stopped his con- 
vulsions for the first 10 days of the 
hospital stay and improved his elini- 
Partially 


made to 


successful 
control his 
convulsions by means of diet and fre- 


cal condition. 
attempts were 


quent glucose infusions, though ocea- 


sional convulsions oceurred, with 
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sugar values ranging from 12 to 30 
Urinary 17-hydroxy- 
corticoid exeretion values early in 


mg. per cent. 


this hospital stay ranged from 1 to 
A blood level 


> 


of 17-hydroxyeorticoid, 5 


5.36 mg. per 24 hours. 
days after 
admission, was 16.4 gamma per cent. 
An intravenous ACTH test gave 17- 
hydroxyeorticoid exeretion values of 
13.5 on the first day and of 24.3 mg. 
on the second, per 24 hours, while 
the similar 17-ketosteroid values were 
2.3 and 3.2 with 
parallel 

From 


mg. respectively, 
ereatinine exeretion 


the llth to the 14th 
day the infant was fed, by continuous 


good 


values. 


gavage, a high protein, high carbo- 
hydrate diet containing 1,100 calories. 
The lowest blood sugar value during 
this period was 56, the average being 


80 mg. per cent. From the 14th to 


the 20th day, ACTH gel, 10 mg. 
every 8 hours, was added to the 


regime and this maintained the blood 
level, but, when the 
lowered to 700 
per day, hypoglycemic episodes re- 
eurred. At the 
regime, the urinary 17-hydroxycorti- 


sugar ealorie 


intake was ealories 


beginning of this 
eoid exeretion values were 10.0, and, 
at the end, 1.2 
During the 20th to 22nd hospital day, 


mg. per 24 hours. 


intermittent feedings were again 
given and the resulting blood sugar 
values were, with one exception, be- 
low 50 mg. per cent, but only one 
convulsion oceurred. 

Over the next 9 days, cortisone, 
30 and then 45 mg. daily, was given; 
the child did 


regime but blood values ranged _ be- 


not convulse on this 


tween 20 and 40 mg. per cent. Fur- 
ther trials with high protein-carbo- 
hydrate diets were similarly unsuc- 
On the 40th hospital day 
an operation was performed. 


eessful. 
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DISCUSSION 
Dr. ALBERT E. RENoLD.*—This pa- 
tient had, on admission, a blood sugar 
of 35 mg. What was the 
method used for the reported blood 
If the Folin-Wu micro method 
from 


per cent. 


sugar? 
was used, one has to subtract 
10 to 20 mg. per cent in order to get 
a true blood glucose value. 

Dr. PeTeR AuLD.—Most values were 


done by the Folin-Wu method. 
the 


Some 


were performed by Somogyi 


method. 


Dr. RENOLD.—This, then, 


quite definite hypoglycemic value. 


was a 
The most remarkable thing, on ad- 
mission, was the immediate 
of the child to intravenous 
and This, along 
with the initial blood glucose value, 


response 
infusion 
of dextrose water. 
is sufficient to make us aeeept the fact 
that this disease process was quite 
closely associated with hypoglycemia. 
The remainder of the hospital study 
represents an attempt, over 40 days, 
to control the hypoglycemia by infu- 
dietary means, by ACTH 
and by This 


moderately suecessful even when the 


sions, by 
cortisone. was only 
diet was high in protein and earbo- 
hydrate, and despite the concomitant 


ACTH and 


A number of very low glucose 


administration of eorti- 
sone. 
throughout this 


values occurred 


period. Varying success was obtained 
on ACTH, cortisone, and continuous 
gastric gavage—measures attempting 
to control the blood glucose values, 
which again receded as soon as treat- 
ment was shifted to less heroic meas- 
ures. 

The 
cretion in the urine and the serum 


basal 17-hydroxyeorticoid ex- 


*Dr. Renold is 
the Peter Bent Brigham 
in Medicine, Harvard 


Associate Staff Member at 
Hospital, and Asso- 
Medical School. 
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17-hydroxyeorticoid values ean be 


regarded as normal, although avail- 
able determinations in normal infants 
are relatively few. 


The ACTH 


test can be accepted as indicating a 


results of the infusion 
normally functioning adrenal cortex 
with regard to 17-hydroxycorticoids. 
ACTH 


corticoid values as low as 1.2 mg. for 


Intramuscular gave urinary 
24 hours, despite good creatinine ex- 
eretion values; this implies that there 
was no decrease due simply to urine 
collection problems. The latter data 
that the adrenal 
came less responsive, but it is equally 


suggest cortex be- 
possible (indeed perhaps more likely) 
that this was due to inadequate ab- 
sorption of the ACTH given intra- 
museularly. 

I would now like to go on to re- 
view the possible physiological meeh- 
anisms for this hypoglycemia and to 
seleet the 
I am in a fortu- 


nate position sinee, within the last 


see whether we ean most 


likely one of them. 


year, several excellent reviews of the 


problem of hypoglycemia have ap- 


The 


with hypoglyeemia may be produeed 


peared,' symptoms associated 


by three mechanisms—by an inereased 


removal of glucose from blood, by 


decreased production of glueose, or by 
inadequate cerebral utilization of glu- 


cose at a normal blood eluecose level. 


This last meehanism has been estab- 


lished in the ease of metabolie inhibi- 


tions of elueose utilization sueh as 2- 


deoxy-glucose. Sinee the presence of 


true hypoglycemia has been estab- 


lished, we can limit ourselves to the 
first two hypotheses. 
Several mechanisms may lead to in- 


blood 
Glucose may be lost into the urine and 


ereased removal of elucose. 


of elueose are 


then hypoglycemia due to severe renal 
glycosuria occurs. In this child, this 
pathogenesis may be ruled out on the 
urine examinations 
which were negative for reducing sub- 
A second possibility is that 


basis of several 
stances. 
of inereased removal of glucose by 
tissues other than the kidney, due to 
increased insulin activity. In adults, 
this could be exogenous, due to self- 
Here, how- 


insulin 


administration of insulin. 


ever, it must be endogenous 
exeess, and again we have to consider 
those of relative and 
By relative 
insulin exeess, we mean situations as- 
sociated with decreased activity of the 
This 


is a poor term, however, since these 


two categories 


of absolute insulin excess. 
so-called ‘‘insulin antagonists.’’ 
antagonists may not be specifically re- 


lated 
likely to exert a more general, over- 


to insulin aetion but are more 


all physiological antagonism to the 
hormone. Within this group we would 
inelude hypopituitarism, hypoadreno- 
corticism, and hypothyroidism. There 
are well-documented eases of myx- 
edema in which hypoglycemia disap- 
peared after treatment of the hypo- 
thyroidism. We have no evidence for 
the presence of any of these hormonal 
deficiencies in this patient. 

Other causes of inereased utilization 
and 


severe exercise 


fever. These events often bring out 


hypoglyveemie tendencies, by inereas 
ing the needs for glucose in the pres- 
ence of an already slightly imbalanced 
system, thereby leading to overt symp- 
toms. Thus, the hypoglyeemie con- 
vulsions observed in this infant at the 
age of 6 weeks, which is early in com- 
parison with most of the eases de- 
scribed by MeQuarrie' might be ex- 
plained by the febrile episode. 
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What factors give rise to hypogly- 
cemia through decreased glucose pro- 
duetion? Abnormally slow intestinal 
absorption is an accepted cause for 
hypoglycemia in children. A second 
possibility, and a much more impor- 
tant one, is the abnormally slow re- 
lease of glucose from the liver, the 
main eontributor to blood glucose in 
the fasting organism. This ean have 
several The 
value can be secondary to severe he- 
patie disease, in which the total glu- 
conversion 


etiologies. low glucose 


well as 
factors are at fault, or to a 
specific enzymatie lack, such as that of 


eose storage as 


more 


glucose-6-phosphatase, which oceurs in 
classical glycogen storage disease. I 
would like to preface another possible 
reason for abnormal hepatie glucose 
release with a question mark. There 
may be failure of the emergeney mech- 
anism for the relief of hypoglycemia 
by the release of hepatie glucose, that 


is to say, a decreased availability of 


Such a lack 


of glucagon was postulated by Dr. 


epinephrine or glueagon. 


MeQuarrie on the basis of the absence 
of alpha cells in the panereas of two 
siblings with hypoglveemia. Panere- 
atic biopsies in subsequent cases, how- 
ever, revealed normal alpha eells and 
thus failed to support this theory. 
Although hypoadrenocorticism has al- 
ready been mentioned with respect to 
increased glucose utilization, this hor- 
monal deficiency should also be men- 
tioned here, since it also results in de- 
creased hepatie gluconeogenesis from 
protein and perhaps from other pre- 
cursors. 

A third group of patients ineludes 
syndromes associated with hypogly- 
cemia which have to be termed ‘‘non- 
glucose 


classified’’ as to inereased 
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utilization or decreased glucose pro- 
duction. Some lesions within the ecen- 
tral nervous system (probably hypo- 
thalamus) produce hypoglycemia, just 
as certain lesions in the hypothalamie 
region are known to produce hyper- 
glycemia. The hyperglycemic effect 
is better documented than the hypo- 
glycemic effect. 

Galactosemia is accompanied very 
I do not 


the two mechanisms, 


frequently by hypoglycemia. 


know which of 
underproduction or overutilization, is 


operating in this instance; some 
workers have suggested an increased 
removal of blood sugar on the basis 
of inereased insulin secretion. Galae- 
tose has been suggested but not proved 
to be a stimulator of insulin secretion. 
The 


galactosemia 
insulin secretion even in the presence 


high galactose blood values in 


may induce pancreatic 
of low elueose levels. 

Hypoglycemia may be precipitated 
by certain amino acids and proteins; 
this has been described by Cochrane 
and associates.*. The abnormality was 
found in three members of a family 
who demonstrated quite convineing 
hypoglycemia whenever they were 
given protein, casein, or certain amino 
acids. The meehanism by which this 
hypoglycemia is produced is obseure. 
Infants of diabetic mothers often show 
The that 


suggested is that of an in- 


hypoglycemia. mechanism 
has been 
secretion by the in- 


ereased insulin 


fant’s pancreas, stimulated in the 
antenatal period by the hyperglveemia 
of the mother, or by other physiologi- 


I be- 


these 


eal abnormalities of the mother. 
that it 
children do have an inereased number 


lieve is aecepted that 
of hyperplastic pancreatic islets. 

Large retroperitoneal tumors in 
adults, most frequently sarcomas, have 
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THE 


been observed to cause hypoglycemia 
the 
is unknown, although it has been sug- 
that 
tain some insulin-like material. 


in their hosts; again mechanism 


gested these tumors might con- 

Finally, the group which was called 
by MeQuarrie hypogly- 
infants or small 
This rela- 
tively common syndrome. 12- 
vear period at the University of Min- 


‘*idiopathie 


cemia of ehildren’”’ 


must be considered. is a 


Over a 


nesota Hospital Pediatrie Serviee (130 
40 with 
hypoglycemia as the main presenting 
Of these 40, 6 had adrenal 
had panhypopituitar- 


beds) there were children 
symptom. 
insufficieney, 1 
ism, 3 had glycogen storage disease, 
1 hypothyroidism which reverted after 
treatment, 1 a 


solitary pancreatic 


beta-cell tumor, 1 congenital galacto- 
semia, and 2 were offspring of diabetic 
the 40 in- 
fants had persistent hypoglycemia of 
undetermined McQuarrie de- 
13 of detail. The 


panereas was as a rule essentially nor- 


mothers. Twenty-five of 
cause. 
scribed these in 
mal in appearance in those individuals 
of this group in which it was explored. 
Whether or 
result of 


not this hypoglycemia 


was the excess stimulation 
to insulin production has not been es- 
tablished. 


Approaching this problem from a 


diagnostie point of view, one may 
separate hypoglycemias into two 
groups—a “fasting” type and a “re- 


active” type. This is Conn’s classifi- 


cation.” The “fasting” type is a hypo- 
glycemia which gets worse as fasting 
most fre- 


and whieh is 


quently associated with either insulin- 


eontinues 


producing tumors or with severe im- 
pairment of hepatie glucose synthesis 
The 


characterized by relatively normal 


or release. **reactive’’ type is 


blood glucose levels after a prolonged 


period of fasting, whereas the response 
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to any glucose feeding is one of hyper- 
glycemia followed by a marked reac- 
tive hypoglycemia, suggesting that the 
insulin 
This is just 


trigger mechanism for is a 
little looser than usual. 
an interpretation, since it is difficult to 
establish the diagnosis of functional 
the diffi- 
culties pertaining to the measurements 
of the 
If one measure 


hyperinsulism in view of 


insulin levels in circulation. 
could 
quately in the small amounts present 


insulin ade- 
in plasma, he could probably establish 
whether reactive hypoglycemia is in- 
deed due to exeess insulin or rather 
to excess sensitivity of the tissues to 


a normal insulin level. Reactive hypo- 


_ 


an inereased removal of glucose from 


glycemia is, in all probability, due to 


blood sinee the livers of such patients 
are not abnormal. 

In this infant, we know that the 
hypoglycemia was of the fasting type, 
since it was never possible to withhold 


feedings for any prolonged period. 
In the early part of his hospitalization, 
when given a great deal of glucose 
intravenously, reactive hypoglycemia 
may The 


differentiation is more diffieult to make 


have been superimposed. 


in infants than in adults, since pro- 


longed fasting is undesirable even in 


the normal. I would think personally 
that the hypoglycemia was due to the 
presence of increased insulin activity. 
Whether or not this can be proved I 
do not know. Since there have been 
only three insulin-seereting tumors re- 
group, this seems 
I would put 
either islet hyperplasia or idiopathic 
hyperglycemia before tumor on the 
simple basis of probability. 


ported in this age 
an unlikely diagnosis. 


Dr. Craig.—Thank you very much, 


Dr. Renold. I know there will be 
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many questions. I will begin them 
how far do you push 
ACTH therapy before vou consider 


by asking: 


the therapy a failure, and why do you 
prefer ACTH to cortisone? 


Dr. RENOLD.—One certainly should 
have evidence of adrenal stimulation 
by elevations of 17-hydroxycorticoid 
in the urine before considering the 
results of ACTH therapy as negative. 
In this case, the dose given could be 
considered adequate even though the 
adrenal response in terms of hormone 
output was not, perhaps because the 
adrenotrophie hormone was not ab- 
Cortisone should act as effee- 
tively as ACTH, and its absorption 
could be checked again by determina- 
The 


giving of cortisone in this ease would 


SO rl ved . 


tion of urinary excretion values. 


appear to be adequate for this size 
child, though, judging from MeQuar- 
rie’s' experience, a considerably larger 
dose is required initially for produe- 
tion of an hyperglycemic effect than 
is necessary for its maintenance. 

In the eases in which the pancreas 
has been resected, there has nearly 
always been a remission, though this 
may be only short-lived, which sug- 
gests that the problem is not one of 
an exeess of islet. tissue, but rather 
of the mechanism for the release of 
insulin. The natural history of this 
disease is one of eventual remission, 
though this is documented in only a 
small number of eases. This suggests 
that one need not remain on cortisone 
or ACTH throughout life, which of 


course would not be a good thing. 


Dr. CRAIG.—Experimentally, is 
there always a dose of insulin which 
will override any other antagonist, 
such as cortisone, growth hormone, 


or glucagon? 
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Dr. ReENoLpD.—Yes, I think insulin 
will always do this, though the dose 
may be quite large in certain cireum- 
Glueagon is not a particu- 
larly good insulin-antagonist if, as 


stances. 


some believe, it increases glucose dep- 
osition in the periphery, and then 
its only antagonistic action will be 
that the 
liver. 


of releasing glucose from 


The diag- 
nosis on this ease was made within 


Dr. RicHMOND C. PAINE. 


an hour of the child’s admission, but 
the problem of control lasted for 20 
days. In the beginning, 10 per cent 
glucose intravenously, given continu- 
ously, did not control his blood sugar, 
and it was only by giving 20 per cent 
that he could be kept out of 

The ACTH 


as long as he got a very high protein 


glucose 


trouble. was sueeessfu! 


feeding by constant gavage, but not 


when he was getting intermittent 
feedings. The change to cortisone 
was made beeause ACTH failed to 


abolish his hypoglycemia at a level 
of 45 mg. per day. 

We believed that he was as good a 
child 
A subtotal pancreatec- 


candidate for a tumor as any 
of this age. 
tomy was planned in advance of the 
operation in the event a tumor was 
not found. We were guided a little 
in this by our experience with the 
other 14 cases of hypoglycemia seen 
here. As mentioned by Dr. Renold, 


this is often a self-limited disease. 
In one case, the symptoms came on at 
14% years, and stopped at 5 years 
of age. There were 6 patients who 
were subjected to operation. In some 
instances there was an immediate re- 


mission of symptoms after subtotal 


pancreatectomy, but in another pa- 
tient 


the eonvulsions eontinued for 
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almost a year. In yet another, the 
convulsions continued for almost five 
years after operation. In one patient, 
the convulsions continued but prob- 
ably were on the basis of irreversible 
brain damage caused by hypogly- 
cemie attacks before the operation; 
comparable situations have been re- 
corded following severe hypoglycemia 


We felt 


that, while the prospect of cure from 


from overdoses of insulin. 
an operation was by no means 100 


per cent, there seemed nothing else 


to do. 


Dr. Joun CriGLeR.—There is not a 
great deal you ean add to Dr. Ren- 
old’s diseussion, but there are a couple 
of things I would like to emphasize. 


The ACTH 


respect exeretion 


initial response with 
to the 17-hy- 


droxydesoxyecorticoid was very good; 


to 


ot 


it was comparable in degree of re- 
to ACTH 
A striking fea- 


sponse, I would say, an 
intravenous infusion. 
ture was that it was only on the last 
two days of a seven-day period that 
Dur- 
ing and preceding this period, the pa- 
tient had 
carbohydrate in a very high ealorie 
diet. 
a blood sample contained no deteet- 


able 


this adrenal insufficieney, secondary 


the cortiecoid exeretion fell off. 


received a great deal of 


When the steroid exeretion fell, 


17-hydroxydesoxyeortieoid. Is 
perhaps to a very large carbohydrate 
intake? Can you suppress the adrenal 
hormone secretion with large amounts 
of administered sugar? 

The other matter which I wish you 
would discuss is the possibility that 
primary funetional liver 
related 
of 


this is a 


disorder, to a failure of de- 


struction insulin with resulting 


hyperinsulinism. 
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Cortisone was much less effective 
in preventing recurrent hypoglycemia 
than ACTH, and since Dr. MeQuar- 
rie implies that ACTH is more effee- 
tive in these infants, I wonder if 
there may not be some difference be- 


tween the action of these agents? 
Dr. RENoLD.—I do not know of any 


which would suggest that one 
blood sugar levels, 


data 
could, by high 
interfere with ACTH stimulation. I 
still believe that in this infant the 
failure of the adrenal was 
due to the lack of absorption from 
If, after giving 
an intravenous of ACTH, 
one still did not get a rise in glueco- 
think this would have 
to be explained. 


response 


the muscle depots. 
infusion 


corticoids, | 


The complete failure of glucocorti- 
eoid excretion here may be due to the 
lag period between the time of failure 
of absorption of ACTH from the mus- 


ele depots and the assumption of the 
ACTH by 


secretion of endogenous 
the infant’s own pituitary. 
I did not mention the possibility of 
a failure of an insulin-destroying sys- 
tem beeause I have not personally 
ever been convineed about it in terms 
of a measurable and detectable phe- 
nomenon. You are absolutely right— 
it should be mentioned as a possibility 
Whether or 


not this failure of insulin destruction 


if deereased in activity. 


less 
the 
not 


should automatically result in 


insulin seeretion, as a result of 


hypoglyeemia produced, I do 


know. If it did, you would have to 


postulate an additional factor. 

Dr. Crigler, do I under- 
in- 
to 


Dr. CRAIG.- 
stand that 
formation 
divulge at this time? 


have some secret 
like 


you 


which you would 
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Dr. CRrIGLER.—I want to see what 


the pathologist is going to say. 

Dr. Craic.—The resected portion of 
this pancreas weighed 4 grams, and 
contained no tumor. It did not have 
increased numbers of islets, nor were 
they 
chrome alum hematoxylin, and his 
aldehyde stains, the alpha 


hypertrophied. By Gomori’s 
fuchsin 
and beta cells appear normal in dis- 
tribution. The beta cells also take a 
positive sulfhydryl stain, though this 
is a weak reaction. 

It appears, then, that the islets are 
they appar- 
ently do contain stainable sulfhydryl 


histologically normal; 
groups which are closely associated 
with insulin, and there is no tumor. 
This still is compatible with hyper- 
function of the islet tissues. 


Dr. CrIGLER.—From a_ pediatric 
standpoint, the great weight gain of 
this child in 244 months was interest- 
ing. His birth weight was 8 pounds 
2 ounces, and he weighed 14 pounds 
2 ounces at 21% months. 

Through the courtesy of Dr. Donald 
Martin, working in Dr. Renold’s labo- 
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ratory, a sample of serum was sub- 
mitted The 
in this serum was between the 1 and 
10 milliunit standard, 
to 100 times the 
tivity 


for insulin assay. assay 


which was 7 
normal insulin ae- 


per millimeter of serum as 


This 


tainly suggests that there is hyper- 


found in fasting adults. cer- 


insulinism in this particular ease. 


Dr. 
pened to this patient subsequent to his 


Craic.—Dr. Paine, what hap- 


operation? 


Dr. 
rence of his 


Painr.—He has had no reeur- 


> 


symptoms. He is 8 
months old and has been doing well. 
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Comments on Current Literature 


LEUKEMIA AND IONIZING 


In the Cutter Lecture on Preventive 
Medicine delivered at the Harvard 
School of Public Health on May 26, 
1958, Sir Macfarlane Burnet discussed 
‘*Leukemia as a Problem in Preventive 
Medicine.’"' In the eourse of this lee- 
ture Dr. Burnet introduced a number 
of provocative ideas. Of special in- 
terest was a summary evaluation of 
the influenee which ionizing radiation 
might have had on the inereasing inci- 
denee of leukemia among the human 
population during the past 25 vears, 
an ineidenee which has doubled in a 
15- to 25-vear period. 


After thought- 
ful consideration of all information 
and data available to him at the 
present time, Dr. Burnet has con- 
eluded that while leukemia is still re- 
garded as a relatively rare disease, its 
incidence is on the inerease in all age 
eroups, the reeorded deaths from leu- 
kemia having risen in an approxi- 
mately logarithmie fashion. Although 
improved reporting may account for 
part of the inerease, in Dr. Burnet’s 
opinion this inerease in the ineidence 
of leukemia is actual. From the data 
at hand, he was able likewise to estab- 
lish the premise that the absolute in- 
cidenece is highest in countries in 
which the highest general standard of 
living prevails. Statistics in the 
United States indieate that the inei- 
denee of leukemia in the urban white 
population is roughly three times that 


regarded as a base line level. For 
convenience and purposes of discus- 
sion, leukemia has been divided into 
three disease categories: aeute leu- 


kemia, particularly lymphoblastie leu- 
kemia, regarded as a disease of child- 
hood; myeloid leukemia, a disease of 
lvmphatie 


middle life: and chronie 


RADIATION 


disease of 
findings in 


leukemia, regarded as a 
older people. Statistical 
childhood are of interest: . in the 
United States, the United Kingdom 
and Australia, the incidence eurve has 
developed a peak in the group from 
three to four years of age.’’' The 
author believes that this peak is a 
modern development, that it is  sig- 
nificant, and that the key to the 
etiology of the disease may very well 
be linked with findings in this age 
group. 

In his discussion of this problem 
Burnet devoted some attention to the 
possible etiologie role of mutagenic 
chemicals, and to the possibility of a 
viral cause for leukemia; however, the 
major portion of his lecture dealt with 
the possible role of irradiation hazards. 
In an attempt to summarize the vast 
amount of material which has been 
accumulating on this subject in recent 
years, special emphasis was placed by 
Burnet on the possible effeets of fall- 
out and other ionizing 
radiation; on the signifieanee in this 
respect of the diagnostie use of x-rays, 
especially during pregnaney; and on 
the therapeutie use of x-radiation in 
the treatment of such eonditions as 
ankvlosing spondylitis. On the basis 
of studies published over a period of 
vears, the econelusion seems valid that 
there is a linear relationship between 
the amount of radiation absorbed and 
the biologie effect, in this ease, the 
leukemie response. 

Burnet refers to the 
Lewis? on the incidence of leukemia 
among the inhabitants of Hiroshima 
and Nagasaki, who coneluded that in- 
habitants in these areas, surviving the 
atomie bombing at distances of 1,500 


sourees of 


report of 
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to 2,000 m. from the hypocenter, re- 
ceived a quantity of radiation sufficient 
to raise the leukemia incidence among 
them by 200 to 300 per cent as com- 
pared with people in the ‘‘control 
zone’’ at more than 2,000 m. from the 
hypoeenter. Concerning the role of 
x-radiation, the significance of thera- 
peutic x-ray in the causation of leu- 
kemia is considered well exemplified 
by reports of inereased incidence in 
patients heavily exposed in the course 
of treatment for ankylosing spondyli- 
tis. Burnet also discusses the impor- 
tance of diagnostic x-ray, more partie- 
ularly with reference to pelvie x-ray 
examinations in pregnant women as a 
eause of leukemia in the child born 
subsequently.* As evidence less well 
documented, but definitely suggestive 
of a relationship between radiation re- 
eeived and the ineidence of leukemia, 
the author cites the relatively high 
death rate from leukemia among ra- 
dio'ogists. Of special interest to the 
pediatrician is Burnet’s emphasis on 
the fact that fetal human tissues are 
more susceptible to the effects of radia- 
tion and the suggestion that some spe- 
cifie avent may be operating with in- 
ereasing intensity either during preg- 
naney or in the immediate neonatal 
period. He refers to the work of 
Stewart and her associates* who noted 
a significant correlation between the 
incidence of leukemia in children and 
a history of diagnostie x-ray exposure 
in the mother, particularly that involv- 
ing the abdomen. In summarizing the 
section on ionizing radiation, Burnet 
states: ‘‘I believe that one would not 
be wrong in ascribing between five and 
ten per cent of eases of leukemia to 
ionizing radiation, half being due 
to inescapable background and half to 
man-made radiation, almost all in the 
form of medical x-rays.’ 

As Dr. Burnet points out, it is the 
physician’s responsibility to reduce as 
much as possible exposure to both 
physical and chemical mutagens. Of 
interest in this connection is a report 
from Christchurch, New Zealand, in 


which Gunz and associates® of Christ- 
chureh 


Hospital describe a ease of 
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acute leukemia in an infant following 
exeessive intrauterine irradiation. 
This carefully prepared ease report 
supports the general conclusions of 
Burnet: a 10-month-old child was re- 
ferred to the hospital beeause of ex- 
tensive pustular rash, easy bruising, 
oe tendencies, and extreme pal- 
or. She was the fourth child with 
three normal siblings. Since there had 
been some toxemia associated with each 
of the four pregnancies, and the posi- 
tion of this fetus was in doubt, 3 x-ray 
examinations had been undertaken, a 
total of 5 exposures, of which 3 were 
anteroposterior, and 2 were lateral 
projections. At the time of admis- 
sion, the child presented typical mani- 
festations of aeute myelomonocytic 
(Naegeli) type of acute granulocytic 
leukemia. Postmortem examination, 
performed on the day of death eleven 
days later, confirmed this diagnosis of 
granuloeytie leukemia with staphy- 
lococcal pyemia. In attempting to re- 
view the radiation exposures the 
authors estimated that this child had 
received a total radiation exposure in 
utero of 25.35 r, in terms of dosage 
to the center of the fetus. While this 
amount of radiation is not regarded 
as excessive by the usual standards, 
the authors point out that under the 
cireumstances of exposure, the amount 
of radiation received by this fetus was 
comparable to that probably received 
by the inhabitants of Hiroshima and 
Nagasaki who were within the 2,000 
m. radius and where radiation was 
considered sufficient to inerease the 
leukemia incidence by 200 to 300 per 
eent. 

Like Burnet, these authors empha- 
size the high vulnerability of the fetus 
to ionizing radiation, especially the 
fetal hemopoietic system. It is of in- 
terest that the type of leukemia de- 
scribed in this child by Gunz and his 
co-workers is similar to that seen in 
the rare cases of congenital leukemia 
which have been reported. In _ both 
instances the incubation period after 
birth is relatively short, being of the 
order of 9 to 10 months. The pre- 
ventive considerations recommended 
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by Gunz and his associates are of prac- 
tical importanee. These authors feel 
that in the case of the child exposed 
in utero unnecessary exposure of this 
pregnant mother to ionizing radiation 
was permitted. As a practical sugges- 
tion where diagnostic x-ray is neces- 
sary, they offer the following recom- 
mendations: ‘‘(1) additional tube 
filtration of 2 mm. of aluminium; (2) 
the use of high-speed films; (3) dou- 
bling the development time of the film; 
(4) inereasing the anode film distance 
in erect lateral films of the pelvis from 
40 inches to 60 inches: (5) the use of 
high kilovoltage teehniques.’*> On the 
basis of their ecaleulations, such pre- 
eautions could diminish the amount 
of radiation received by the fetus by 
92 per cent. This interesting report 
from New Zealand constitutes a very 
practical recommendation which might 
help prevent leukemia in a relatively 
small group of vulnerable individuals, 
and in this regard, any definite ad- 
vance, however small, is a weleome one. 

In summary Burnet states that the 
contemplation of ‘‘any disease advane- 
ing logarithmically is disquiet- 
ing. ** In the Cutter Leeture he 
takes the long view: ‘‘Tonizing radia- 
tion is inevitably going to become more 
prevalent in the human environment, 


and one ean foresee that, just as 


nuclear military devices are now the 
most important aspects of the world’s 
structure of political power, so nuclear 
power will be the key to the world’s 
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economic structure in the near future, 
and that at about the same time pro- 
tection of human beings from the 
somatie and genetic effects of ionizing 
radiation may well become the most 
important of all the problems of pre- 
ventive medicine.’”* 

In the light of such observations as 
these it would seem imperative that 
all clinicians give more serious ¢on- 
sideration to the possible deleterious 
effects of ionizing radiation, partie- 
ularly in the medical use of x-ray, both 
for therapy and for diagnosis. Im- 
proved methods are in order, and more 
thoughtful use of these important 
techniques should be uppermost in the 
mind of the conscientious physician. 


RussE.u J. BLATTNER 
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NEWS AND NOTES 


At the Annual Meeting of the Ameri- 
can Academy of Pediatrics in Chicago the 
week of Oct. 19, 1958, Dr. James C. Overall 
of Nashville, Tennessee, was installed as 
President for 1958-1959. Dr. William W. 
Belford of San Diego, California, was 
elected Vice-President (President-Elect). 


The 1959 Eastern States Health Education 
Conference of The New York Academy of 
Medicine will be held on Thursday and 
Friday, April 23 and 24, 1959, at The New 
York Academy of Medicine, 2 East 103 
Street, New York City. 


The Eighth Annual Postgraduate Seminar 
for Pediatricians will be conducted at St. 
Christopher’s Hospital for Children, of the 
Pediatric Department of Temple University 
School of Medicine, Philadelphia, May 20 to 
23, 1959. Half-day sessions will be devoted 
to various phases of pediatric medicine. 

For information regarding enrollment, 
registration fee, ete., write to Dr. John B. 
Bartram, St. Christopher’s Hospital for 
Children, 2600 North Lawrence Street, 
Philadelphia 33, Pa. 


The University of Wisconsin is present 
ing a postgraduate program for  pedia 
tricians, April 2, 3, and 4, 1959. This two 
and one-half day course will deal with 
Problems of the Newborn Period. The 
guest faculty will consist of Dr. Hans 
Eichenwald, who will discuss the problem 
of infectious disease in the newborn; Dr. 
Clement Smith, who will discuss respiratory 
problems; Dr. Julius Richmond, who will 
discuss emotional problems; Dr. Edward 
Pratt, who will present nutritional and 
metabolic problems; and Dr. Richard Day, 
who will diseuss the problem of icterus in 
the newborn period. In addition to formal 
lectures there will be case presentations 
with panel and participant discussion. At 
the end of each day the group will be 
divided into subgroups for informal semi- 
nars with one of the five-guest faculty. 
The program will be held at the new Wis- 
‘onsin Post-Graduate Center Building in 
Madison. The course will be limited to 100 


participants. The fee for the course is 
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$35.00. For information or registration 
write to: Dr. Robert Parkin, University 
of Wisconsin Medical School, 418 North 
Randall Street, Madison 6, Wis. 


A special residency, which is being 
offered by St. Christopher’s Hospital for 
Children, Philadelphia, Pa., to provide longi- 
tudinal experiences in several of the 
subspecialties of pediatrics throughout the 
year, is available to candidates who are 
graduates of a medical school in the United 
States or Canada and who have had an 
internship and two years of pediatric 
residency. 

The resident may participate in the plan- 
ning of his program. One or more days of 
each week may be spent in such specialties 
as cardiology, neurology, hematology, endo- 
crinology, allergy, and psychiatry, 

This program has been devised for the 
training of pediatricians to fill the gap now 
existing between the general practitioner 
type of pediatrician and the one highly 
skilled in a given specialty. It is thought 
that pediatricians with such additional 
training should (1) improve materially the 
quality of general pediatric practice, (2) 
serve more adequately as a consultant with 
the general practitioner, and (3) work effee 
tively with the larger pediatric centers in 
the care of children who for one reason or 
another must receive a part of their medical 
eare in such centers. 

Appointments will be made about March 
1, 1959, for residencies beginning on July 1, 
1959. 

Applications may be made to Waldo E. 
Nelson, M.D., St. Christopher’s Hospital for 
Children, 2600 N. Lawrence Street, Phila 
delphia 33, Pa. 


On Oct. 18, 1958, Sherman Hall, a four- 
story building with laboratories for medical 
research, was dedicated at the University of 
Buffalo. The building was constructed with 
funds from a grant of $695,000 from the 
estate of Dr. and Mrs. DeWitt J. Sherman 
and with additional funds from the National 
Institutes of Health. Dr. Sherman was 
professor of pediatrics at the University of 
Buffalo Medical School for many years and 
participated in national pediatric activities, 











Books 


Erythroblastosis Fetalis. Frei H. Allen, 
Jr., and Louis K. Diamond, Boston, 1958, 
Little, Brown & Co., 143 pages. Price 
$4.00 
More and more the practitioner is con 

fronted with the problem of orientation in 

fields of medicine in which the expansion of 


has been rapid and so complex as 
This 
been particularly true with regard to erythro 
that the 


knowledge 


to defy complete understanding. has 


blastosis and it is for this reason 


present volume is so welcome. From a vast 


authors have fashioned a book 
the 
a complicated subject with 


experience the 


that has sifted and organized essential 


information from 


a voluminous and at times conflicting litera 


ture in a readable and concise manner. This 
book provides an authoritative and up-to 
date text for the pediatrician, general prac 


who have the 


management 


titioner, and those respon 


sibilities of of an erythroblas 


totic infant and guiding of perplexed parents. 


The topies include, among others, the 
blood group factors, isosensitization, the 
principles of hematopoietic equilibrium, the 
importanee of the reticulocyte count, the 
differentiation of Rh and ABO hemolytic 
disease, the indications for and technique of 
exchange transfusions and prognosis. The 
ndided chapters of suggestions for nurses, 
hints to laboratory technologists, and glos 
sary are useful supplements. 

This practical volume should enjoy wide 
circulation and find a place in every hospital 


well 


eould 


serve as a model of style and construction in 


and practitioner’s library. It 


other specialized fields. 


Advances in Pediatrics. Edited by S. Z. 
Levine, M.D., Chicago, 1958, The Year 
Book Publishers, Ine., 362 pages. Price 
0.00. 

The tenth annual volume of Advances con 
tains several timely reviews or discussions of 
general interest. Perhaps the most interest 
ing is the one by Albert Sabin on the ‘‘ Pre 
vention of Poliomyelitis by Vaecination,’’ in 
light of the recent report of the Expert 


Committee on Poliomyelitis of the WHO and 


vaccine being 


the field trials of an active 

conducted in different parts of the world. 
While Dr. Sabin is a well-known advocate of 
an active vaccine, the question of active 


versus inactivated vaccines, and the problems 
connected with each, are presented in such a 
way that it 
(Another 
timely interest is the discussion of ‘‘ Staph 
ylococeal Infections in Nurseries’’ by Shaffer, 
Baldwin, Wheeler from the Children’s 
Hospital Columbus, Ohio. A 
to practitioners 


review 
of 


fair scientific makes this 


outstanding. excellent review 


and 
of 
the 
Principles in 
by Korsch of 
While it contains nothing 


in review 


interest is 
of 


Practice 


particular 
discussion ‘* Psychologie 
Pediatric Pe Barbara 
the Cornell. group. 
new and not well known to experienced prac 
titioners, it is an excellent discussion that 
should be of particular value to those starting 
practice. Dr. Edith M. Lincoln is unusually 
well qualified for her subject, ‘*‘ Treatment 
of in Childhood.’’ 
gaged in scientific work and research will be 
in ‘*The Transfer of Antibodies 
From Mother to Offspring’’ by Bo Vahlquist 
of Uppsala. Dr. Frank Tyler reviews the 
subject ‘* Muscular Disorders of Childhood.’’ 


The 1958 volume is above the general average 


Tuberculosis Those en 


interested 


of the series in interest and quality. 


Water and Electrolyte Metabolism in Rela- 
tion to Age and Sex. Foundation 
Colloquia on Ageing, Boston, 1958, Little, 

Price $8.50. 


Ciba 


,O- 
, 


Brow n« Co., med 


pages. 


This is a compendium of a series of dis 
by the field 
electrolyte 


authorities in on 


of 


cussions 


various aspects water and 


metabolism particularly in relation to age. 
The volume is of special interest because it 
is representative of the thought from many 
of the 


both basie and applied aspects of this sub 


parts world, and because it covers 


ject. The volume should be of particular 
interest to students of the field and to those 
keeping 
the 


interested in 
thinking 


who 
the 


clinicians 
of 


are 


abreast eurrent on 


subject. 
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IN TRANSIT 

“Take not the helm except from the 
start” is accepted by some as axiomatic. 
Perchance it is appropriate that my 
acceptance of responsibility is written 
in transit between continents. For es- 
sential to the moment is the recognition 
that journals, as forums for the c¢on- 
vevance of knowledge, thinking, and 
are transit. 
They must be timeless and should have 


opinions, constantly in 
no end point. 

Humility is easily come by when as- 
sumption of guidance of a major medi- 
But it is not 
difficult to recognize that from time to 


cal periodical is at hand. 


time a new helmsman must take over. 
This is reality. The editor and the 
board of this JOURNAL are fully aware 
of their responsibilities and are com- 
mitted to do all in their power to fulfill 
them. We recognize the important po- 
sition that THE JOURNAL OF PEDIATRICS 
has had and ean continue to have in 
No 
part of this is due to the retiring editor 


the growth of pediatrics. small 


who has guided the JouRNAL from its 


inception. Fortunately, we shall con- 


tinue to have the benefit of Borden 
Veeder’s counsel and euidance and, 


perhaps most important, of his friend- 
ship and confidence. 

It is intended that the JouRNAL shall 
continue to be for the physician con- 
the the 
child, be he practitioner or academi- 


eerned with medical care of 
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cian. Basically, this means conveyance 
of new knowledge and eurrent think- 
ing. To this end the JouRNAL solicits 


articles deseribine original researeh 


which, by its nature, should be pre- 
sented in a ¢linieally oriented maga- 
This 


are 


zine. does not imply that our 


readers not interested in = and 


should not have aecess to information 
which is generally categorized as basic 
No journal, however, 


researeh. ean 


cover the entire field. It is our belief 
that medical journals should develop 
a pattern and in so doing accept re- 
sponsibility for coverage within a given 
area. Our field is clinical pediatries. 


In addition to articles of original 


research dealing with clinical prob- 
lems, we weleome submission of and 


will solicit comprehensive interpreta- 
tive articles on subjects of particular 
current interest. The construction of 
such articles should not be that of the 
Rather, the 


subject at issue should be presented by 


traditional review paper. 


an investigator wholly familiar with it 
in such a way that the reader may se- 
eure an adequate perspective of its 
current status. Such a concept implies 
that the man in practice as well as the 
teacher should know about new re- 
search, its implications, and not only 
how it affects clinical practice but also 
The 


competent clinician must never cease 


how it affeets concepts of disease. 


to be a student, and we consider our 
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readers to be in this category. Thus, 
we cannot and will not limit our pres- 
entations to that material which is 
elinieally applicable at the moment. 
The reader of any journal should be 
critical, and the critical reader can do 
much to fashion the journal’s pattern 
and affect its quality. We not only 
weleome but we will continue to need 
constructive eriticism. In addition, 
the JoURNAL ean provide a forum for 
ideas and 


interchange of opinions 


among its readers through their use of 
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the pages devoted to Letters to the 
Editor. 

The board and the editor see the 
JOURNAL as “in transit.” Viewed in 
this perspective, they see their respon- 
sibility not only to maintain its posi- 
tion in pediatric education, but to make 
every effort to see that within its 
sphere of responsibility it contributes 
to the problems related to the growth 
and development of the child, whoever 
and wherever he may be. 

W. E. N. 











